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Alloy Users 





When you buy alloy steel from 
Ryerson stocks you can relax in the 
knowledge that your steel will accu- 
rately meet performance require- 
ments. That’s because you can spe- 
cify the minimum hardenability you 
need and, with Ryerson tested alloys 
plus chart service, be sure you 
get it. 

This safe, convenient service be- 
gins with the hardenability testing 
of all annealed and as-rolled Ryerson 
alloys. Youspecify hardenability and 
Ryerson selects only those bars that 
meet your requirements on the basis 
of actual tests—minimizing the pos- 
sibility of failure in finished parts. 

Then, you receive a Ryerson Alloy 
Report with the steel that charts the 
test results and lists chemical analy- 
sis, mechanical properties and recom- 





»--on Ryerson Chart Service 


mended working temperatures. The 
Report not only confirms the steel’s 
hardenability but also serves as a 
useful heat treating guide. 

Hardenability is nothing new with 
Ryerson. It’s been part of Ryerson 
Alloy Service for ten years now— 
part of a system designed to help 
you buy and assure the correct ap- 
plication of all alloy steel. So for 
extra service on alloys draw on the 
nation’s largest stocks, ready for 
prompt shipment from nearby Ryer- 
son plants. A new Ryerson Alloy 
Stock List is available on request. 

Joseph T. Ryerson & Son, Inc., 
Plants: New York, Boston, Phila- 
delphia, Detroit, Cincinnati, Cleve- 
land, Pittsburgh, Buffalo, Chicago, 
Milwaukee, St. Louis, Los Angeles, 
San Francisco. 
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contin ES AND MATERIAL RELATED — 

with a fall in the nlichet: price of grains 

and commodities, a fall in the price of 
raw materials is expected. Two reasons 
are cited. First, it is felt that domestic 
ores of many kinds rose in price with 
agricultural products by Sympathetic 
action. Second, world production of metals 
is rising and Congress is expected to en- 
courage higher imports. While some price 
adjustment is expected, prewar levels are 
not anticipated by a long shot. 


SYNTHETIC RUBBER CAPACITY AMPLE — 
Before economists completed their report 
.dvocating that Congress force the use of 
ynthetic rubber on industry, the problem 
began to solve itself. Synthetic rubber 
capacity was to be kept high as a defense 
measure. Actual use today is higher than 
the level sought by the economists. 
Improvements in the properties and in 
compounding have created a demand for so- 
called synthetics in mechanical products 
despite prices higher than for natural 


rubber. These materials will find in- 
rreased use where high elasticity. is not 
the prime-requirement. GR-S rubber has 


been rather hard to get because some plants 
were closed, but the capacity is ample 

to meet Supply needs for a considerable 
time, 


ASBESTOS SUPPLIES TIGHT — Mechanical 


Parts using: materials largely or partially 


of asbestos will probably be hard to get 
all year. Spinning fibers have been hard 
to get in the quantities needed to meet a 
sapacity demand for brake linings and 
asbestos textiles. The reason: South 
African production has fallen below war- 


time levels and pressure to meet expanding 


ing requirements has diverted con- 


ble good fiber. 
TALLIC TITANIUM NOT WIDELY AVAILABLE 


1iough industry is becoming more in- 
lerested in titanium metal, all that is 
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being produced is allocated to the mili- 
tary. However, industry can get small 
amounts from the government pliant for 
experimental purposes. There is plenty of 
ore, but efforts are directed toward 
obtaining oxide for paint pigment. One- 
company has a process: by which metal can | 
be obtained ahead of the oxide, ‘put is not 
using it. The metal is considered to have 
great possibilities as an intermediate 
between steel and the light alloys. 








LEAD SUPPLY IMPROVING — Despite heavy 
usage of lead in pigments and gasoline, 
the supply for other industrial uses 
Should be ample. The 1947 domestic mine 
production was 12% higher than 
The former OPA price of 6.5¢ was too low 
for either domestic or foreign lead. 
Likewise, the present price of 15¢ is too 
high and not expected to hold. Future 
demands for lead are to be influenced by 
increased titanium oxide capacity and by 
extension in use of non-lead alkaline 
storage batteries. 
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THE COPPER SITUATION— Many experts 
feel that whatever copper shortage now 
exists is temporary in nature. Germany 
Stripped Europe of copper, but Chilean 
exports to France and other European coun- 
tries has increased, and our exports to 
those countries have been high. Europe 
doeS not usé copper as extensively as we, 
so the situation there is expected to 
change rapidly. In the United States, 
aluminum has taken over many of the duties 
of copper. An improvement in the aluminum 
sheet and wire picture will probably ease 
the demand for copper evén more. 


BERYLLIUM-COPPER ALLOYS EASY — Beryl 
ores are now being imported in quantities 
sufficient to meet all visible du ial 
demands and still leave some surplus ore 
for stockpiling. Manufacturing capacity 
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is ample and, if the copper is available, 
there should be no difficulty with the. 

supply of beryllium copper alloys. Newer 
alloys are using somewhat less beryllium. 





TUNGSTEN PLATING “comme — The Bureau 
of Standards, which has” been active in 
plating research, announces a process 
for tungsten plating. Tungsten plating 
is said to rival chromium plating in 
hardness. The process produces an iron- 
tungsten plate with percnnns values up to 
900 Vickers. A svete Lungst¢ a2 a , oe 
the advantage over chrom mt of re 
hardness at red heat. Tung 
supply. 









USE OF BETTER STEELS INCREASING—While 
steel companies producing steels of the 
high-strength type are pushing their use 
as replacements for low carbon steels, 
some enterprising materials men are find- 
ing new and unthought of applications. By 
converting at least part of their sheet 
steel tonnage from carbon to the low-alloy 
steels, users are getting from 25 to 33% 
more products from a given tonnage. This 
has the effect of increasing tonnages. 
Most of the conversions are expected to be 
permanent in nature, since the better 
grades of steel are usually found to be 
more uniform in quality, therefore easier 
and cheaper to fabricate and finish. 


ALLOYING ELEMENTS—tThus far little if 
any of the steel shortage can be attributed .- 
to the lack of alloying elements. Chro- 
mium, which has often been reported as 
scarce, is in good supply and prospects 
are that this will continue. Russian- 
controlled ores should be coming to us in 
increased quantities. The fact.that 
chromic acid for plating purposes has 
been difficult to get at times has led to 
the impression that chrome itself was lack- 
ing. The fault lies in the lack of capacity 
for manufacturing the chemicals. 


PLASTICS CAPACITY GROWING—<According 
to authoritative reports, 1948 expansion 
will enable the plastics industry to pro- 
duce at least twice as much as in 1946, the 
former peak year. Estimated industrial 
uses for 1948 are as follows: Automotive, 
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50,000,000 lb. ; refrigerator, 32,000,009 
1b. 3 radio, 12, 000,000. ib.; airtrat:, 
uring 1947 production in 
1s and polystyrene increased more thay 
did that of other plastics, Recent price 
reductions have wade the latter materia) 
price t I it was in 1942. 


) PRICES—There is al 









' shortage of Hamostriat diamonds. Present 


high prices are due to the actions of the 
London-Amsterdam monopoly in trying to 
jockey the highest p ossible prices out of 
the United States Gor rernn ent, who has beep 
in the market for stockpile purchases. 
Diamond stocks in the Netherlands have bee 
accumulating. The Diamond Bureau, con- 
trolling at least 70% of the world's indus. 
trial diamond supply, is reported against 
permitting stocks to be built up in this 
country. We could break the various Dutch 
world trade monopolies by withholding aid 
until they came to terms, but there is 
present tendency to do that. 







no 


MORE CONTROLS ON METALS?—Many in the 
metals industry believe that if the 
Marshall plan is adopted—as it now ap- 
pears will be the case—the government wil! 
again take over control of distribution 
of tin, lead, antimony and cadmium. More- 
over, the agitation on the part of Washing- 
ton to “*roll back" steel prices may cause 
producers of major nonferrous metals to 
take unusual caution to prevent prices of 
such metals from rising, lest they, too, 
come under government pressure. Even nor 
"voluntary" controls are being attempted 
in steel to assure ample supplies for the 
freight car building program. : 


ZIRCONIUM VERSUS TANTALUM—Zirconiw 
has much the same properties as, tantalum 
except for melting point and density. 
Corrosion resistance is about the same 
except that zirconium kas greater resis- 
tance to alkalies. The great potential 
supply of zirconium makes it possible to 
produce for much less than the present 
price of tantalum; hence will probably % 
adopted for many uses such as radio t 
rectifiers, electrolytic condensers 
parts in contact with acids. Zirconiu 
excellent ability as a "getter" in radio 
tubes. 
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Sheet Steel Supply 
Can Be Extended 


by Better Materials Engineering 


by T. C. DU MOND, Managing Editor, Materials & Methods 


steel? 

The chances are better than even that you can 
get the same result by using a different grade of steel 
which will enable you to make 25 to 33% more 
products from the same tonnage of steel you are now 
getting. It’s not just a matter of changing your steel 
order, for you may have to re-engineer your product 
to get the advantages inherent in the better grades 
of steel. 

We're assuming now that you have investigated 
materials other than steel and find that you must 
have steel and nothing else. For some time after the 
war aluminum looked as though it might be the 
answer to the problem. In fact, it was the answer in 
© many cases that the supply situation in sheet 
iluminum rivals that of sheet steel. In neither the 


W src: YOU LIKE 25 to 30% more sheet and strip 
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At least half of the industries 

plagued by a shortage of sheet 

and strip steel can help ease 

their own problems by taking 

advantage of better grades of 
steels. 
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case of steel or aluminum are supplies expected to 
be ample for some time to come. 

Before we delve into the magic process whereby 
your plant goes from a starvation diet of materials 
to one which is almost normal, let’s see why the steel 
shortage exists. 

Most, but not all, of our present condition can be 
blamed on the war. The war can be credited with 
damming up a terrific demand for all types of con- 
sumer goods, most of which involve the use of steel; 
the war prevented normal replacement of industrial 
capital goods, largely built of steel; and, the steel 
mills themselves were called upon to extend their 
plate rolling capacity at the expense of sheet and 
strip Capacity. 

Although sheet rolling capacity has been increased 
since the war's end, this added capacity has not 
approached the increased demand for the products of 
the rolling mills. Each year sees an increase in the 
per capita use of steel. For a period of about 8 years 
there was no possibility of adjusting steel production 
to meet the constantly rising “normal” demand. As 
an example, we can take the automobile. Ten years 
ago the bumpers on the moderate priced automobile 
averaged about 50 lb. per set. Today bumpers average 
over 100 lb. per car. (Figures recently published 
claim that there is 14,500 Ib. of steel in use in the 
United States for every man, woman and child in the 
country, as compared to 3,300 lb. per capita in 1900.) 

While the steel industry, as a unit, is increasing 
its capacity, it is doing so with a degree of caution. 
Much of the scarcity is recognized as “temporary,” 
although estimates of how long the temporary situa- 
tion will exist vary widely. Too, steel management 
remembers the past history of the industry which has 
a regular feast or famine pattern. They are afraid 
that when the present feast is over the pickings will 
be rather lean. For this reason it is undesirable from 
the industry’s standpoint to over-build now only to 
have future operating costs high through taxes and 
maintenance on idle units. 

Another factor, usually overlooked in shouting for 
extra steel capacity, is that most steel companies are 
faced with a possible relocation of plants in the near 
future due to a coming reliance on foreign ores. It 
would seem to be foolish to build expensive capacity 
now only to have to abandon it before the investment 
could be recovered. 

Interesting as all this may be, it has little effect 
on your problem today, namely, getting more steel, 
or pushing out enough products to meet the demand 
of your customers. 


Three Choices Offered 


Three things can be done to extend steel supplies. 
First, capacity can be increased greatly as some 
people urge. This is costly, requiring an investment 
of $200 to $300 per ton of increased capacity; and 
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slow, requiring two to three years or more; and. ir 
will require several million tons of steel to provide 
equipment for the capacity, helping to increase se. 
verity of the present shortages. 

Second, we can push all our equipment from blast 
furnaces and open hearths on down by overworking 
present capacity. This method is being used, but ir is 
dangerous, for sooner or later the equipment is going 
to require shutting down for servicing and replace- 
ment of worn parts. 

Finally, we can take advantage of the technological 
advances made in materials and select those materials 
which are best for the job. This brings us to the use 
of high-strength, low-alloy steels which can be pro- 
duced on the same equipment as carbon steel and 
which can go far towards easing the present scarcity 
of sheet and strip. 

Every day, more and more companies are realizing 
the value of the so-called high-strength, low-alloy 
steels. After being kept under wraps for several years, 
these steels are now coming into their own. Because 
of their strength characteristics, and excellent corro- 
sion and abrasion resistance, these steels can generally 
be used in thinner sections than would be required 
when using ordinary carbon steels. Average weight 
savings on typical products range from 25 to 33%. 
From that fact, it is evident that by using the better 
steels, one ton can result in the production of up to 
¥4 more goods than low carbon steel. 

‘From the standpoint of the steel industry, an in- 
crease in demand for the high-strength steel can be 
handled without additional equipment and with 
practically no change in existing equipment. As a 
matter of fact, many companies may be forced to 
investigate the high-strength steels, since steel com- 
panies are trying to shift as much carbon steel demand 
into the high-strength category as is possible. All of 
the major steel companies have high-strength steels, 
generally sold under a trade name. 

What would be the effect if every user of sheet 
and strip steel, that could logically do so, would 
change from ordinary to high-strength steels? It 
would have the same effect as would the addition of 
more than 3,000,000 tons rolling capacity. How do 
we arrive at this 3,000,000-plus figure? It is esti- 
mated that the area in which the steel shortage is 
most acute involves a present output of somewhat 
over 25,000,000 tons. It is further estimated that 
one-half the uses to which this output are applied 
could be met soundly and economically by the high- 
strength steels. If the 12,000,000 tons thus converted 
resulted in a minimum increase in product output of 
25% we have what is, in effect, an increase in capacity 
of 3,000,000 tons. 

An example of how this would work is the freight 
car production program which now calls for 10,000 
cars a month. Based on the proportion of different 
types of cars built during 1947, between 13 and 14 
tons of carbon steel will be required for each cat. 
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High-strength steels fabricate as readily as mild steel and sometimes better, since quality is more uniform. Here bolsters are 


being arc-welded. 


Of the 14 tons, 10 tons could be replaced by high- 
strength steel. This would give a net saving of 
25,000 tons per month, or 300,000 tons a year. In 
this case, not all of the replacement would be in 
sheet and strip, but a substantial tonnage would be 
saved in the tonnage of these forms of steel alone. 

Twelve year’s experience on a freight car on which 
the weight was reduced by 13,000 Ib. by use of high- 
strength steel shows that tremendous savings can’ be 
made in the operation of transportation equipment. 
On the car referred to, high-strength material cost 
$70 more than usual steel, but in the first year $162 
was realized in increased operating efficiency. 

Since it is well known that high-strength steels cost 
more than ordinary steels, the question of costs 
naturally arise. The better steel’s base price on the 
average is 1.5 times as much as common steels. 
Extras are identical. Part of the increased cost is 
offset by more goods coming from an equal tonnage 
of steel. Other savings come from lower freight costs, 
lower fabrication and finishing costs, and, finally, a 
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product of better quality results. Again in the case 
of a freight car, if a high-strength car were to be 
built in Chicago, the material cost for the light weight 
car would be only $72 higher than for ordinary steel. 
If the steel were shipped from Chicago to the West 
Coast, the difference in material cost would be nar- 
rowed to $16 because of freight savings. 

Case studies, several of which will be cited, ac- 
tually show that the end product is often cheaper in 
cost and higher in quality when carbon steel is re- 
placed by high-strength steel. 


Use Must Be Sound 


No advantage will come to anyone if blind sub- 
stitutions are made in applying high-strength steel. 
It cannot be substituted pound-for-pound, since this 
would just be throwing money away and actually 
wasting material. 

There is much talk of a vast increase in pipe lines 
of all types in this country, and even though much 


63 




















Any transportation equipment such as railroad cars, truck bodies, buses or trolleys can save operating costs and increase revenue loads 


by taking advantage of high-strength steels. (Courtesy: Bethlehem Steel Co.) 


steel will be used, high-strength steel is not con- 
sidered to have any advantage over ordinary carbon 
steels. Thus, no attempt will be made to convert 
steels here. Although high-strength steel is highly 
resistant to atmospheric corrosion, it does not appear 
to offer much advantage in fighting the wide variety 
of corrosion types found in the earth. 

In some segments of the automotive industry to- 
day, high-strength steels are being used simply be- 
cause this type of steel is sometimes available when 
carbon steel is not. Such use is considered unsound, 
not only because the cost is too high, but because 
material is actually wasted. 

No one can say just how much time it will take 
to re-engineer a product to use high-strength steel. 
It all depends upon the product. The same element 
of doubt holds true in adopting manufacturing 
processes, but in most plants the change-over can be 
effected without difficulty. One shop reported that 


it had less trouble working with high-strength steel 
because of its uniform quality with the result that 
output per man actually increased. An example, too, 
is that fusion welding time is reduced because of the 
reduced thickness of section. 


Where Can High-Strength Steel Be Used? 


The possible places where high-strength steels can 
be used have not all been determined, but several 
good examples can be cited to show the results others 
have attained. Steel companies, through their field 
engineers, are urging all of their carbon steel cus- 
tomers to examine all of their uses to determine 
where sound replacements can be made. 

One steel company in outlining its plan to push 
the use of high-strength steels suggests that high- 
strength steels should be used where they can accom- 
plish any one or more of the following: 
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Reduce weight of the product 

Increase payload 

Provide longer life 

Result in more economical operation 

Give greater strength 

Lower maintenance costs 

Lower freight charges on shipments of finished 
goods. 


If the application would appear to be temporary, 
then it cannot be considered to be a good one. 

In direct substitutions of most high-strength steels 
for carbon steel, weight reductions of from 31 to 36% 
are necessary if material costs are to be equal. How- 
ever, redesign of the product can often more than 
offset the price differential if any should remain. 

Here are representative automobile parts being 
made out of high-strength steel: muffler shells, 
fenders, bumper guards, deck lids, bumpers and hoods. 
There are many more parts, but these examples will 
serve to illustrate the point. 

From the standpoint of helping circumvent the 
steel shortage, sheet and strip thicker than 14 gage 
represents the best area of use. Approximately 0.071 
in. is the minimum thickness in hot-rolled high- 
strength steel. Below that thickness cold reduction is 
necessary and cold-reduction capacity definitely is 
limited. 

Now let’s see how sound materials engineering has 
helped some resourceful manufacturers: 


Refrigerators 


In making refrigerator bodies, a certain manufac- 
turer formerly used 220 tons of carbon steel to pro- 
duce 12,000 wrap-around sheets (the body of the 
box). He now produces the same number from 160 
tons, an immediate saving of 60 tons. Because of 
the higher strength of the better steel an expensive 
and complicated door frame was eliminated being 
replaced by a simple bracket, thus saving additional 
material. Plus values were a saving of 30 cents per 
box on finishing costs, better welds and longer service 
life. One item the manufacturer did not count on at 
the outset was a substantial lowering of freight costs 
in moving his products into the principal marketing 
areas. 


Switch Boxes 


Another company uses about 500 tons per month 
of high-strength low-alloy steel strip in the manufac- 
ture of switch and conduit boxes. The company esti- 
mates a saving of about $3,500 per month on freight 
on their finished products. When asked if the use of 
this steel was only a temporary expedient to get more 
material, a spokesman replied: “We think this can 
be analyzed better by asking if we would like to save 
from $3,000 to $5,000 per month on freight during 
times when the money would mean more than it 
now does.” 
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Gas Cylinders 


Several companies making and using liquefied gas 
cylinders report savings in manufacturing and using 
the tanks and decided favorable reaction on the part 
of handiers when the tanks were made of high 
strength steel. In one case 0.079-in. high-strength 
steel replaced 0.130-in. carbon sheets with a saving 
of 20 Ib. per cylinder. In one year’s normal handling 
the reduced weight saved 98¢ in freight charges— 
33¢ more than the extra cost of steel. 

Another states that 500 tons of high-strength steel 
were sufficient to make 10,000 propane cylinders, but 
that only 7,500 could be made from the same quantity 
of carbon steel sheet. All costs, including reduced 
freight to their first destination, show a saving of 31¢ 
per cylinder. 


Power Shovels 


One power shovel maker uses high-strength steel 
in crane booms with a resultant saving of 13% in 
dead weight of the boom. This proves a decided 
operating advantage since it increases the crane’s 
lifting capacity. With the lighter booms, machine 
rotation is speeded up, there is less weight to swing, 
less load to start and stop. All these features make 
for faster operation. 


Other Applications 


A maker of cement-lined hot water tanks uses 
0.082 and 0.062-in. high-strength steel sheets in place 
of carbon copper sheets in the shells. Thickness of 
steel could be reduced by 25 to 30%, thus getting 
more tanks per ton of steel. 

In a gasoline tank truck and trailer, light weight 
construction saved 1,671 lb.—the equivalent of 287 
extra gallons of gasoline handled on every trip of 
the vehicle. 

A manufacturer of concrete mixers has replaced 
8, 10 and 12 gage carbon steel sheets with 10, 12 and 
14 gage high-strength steel sheets—a reduction of 
two gages in each case—with entirely satisfactory 
results. 


Problems of Fabrication 


In shifting from carbon steels to high-strength 
steels, some difficulties can be encountered if the shop 
man tries to handle the two steels alike. This is par- 
ticularly true of drawing and forming. Because of 
their greater strength, the alloy steels require more 
force to produce a permanent set in sections of equal 
thickness. 


Forming 


The principal changes in cold forming practice for 
high-strength steel is in providing more liberal radius 
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of bends, slightly increasing die clearances and allow- 
ing for more spring back than with carbon steel. 
These changes are not hard to handle and once pro- 
vided for can cause no difficulty. 


W elding 


All welding processes are readily applied to the 
high-strength steels, for joining these steels to each 
other or to ordinary steels. Welding methods most 
commonly used include metallic arc, submerged arc 
and spot welding. When welding is used in high- 
strength steel designs, weight savings can be in- 
creased over the nominal 25 to 33%. 


Other Operations 

Standard practices generally can be followed in 
shearing, punching, reaming, sawing, milling and 
drilling operations on high-strength steels. In shear- 





ing and punching the parts should be more securel; 
clamped than for ordinary steels. Likewise, in ma- 
chining, it has been found that reduced cutting speeds 
result in increased tool life. 


Names and Makers 


There are about 10 different brands of the group 
of steels most commonly referred to when the term 
high-strength, low-alloy steels is used. Some of the 
names are Cor-Ten, Man-Ten, N-A-X High Tensile, 
Aldecor, Mayari-R, Yoloy, Otiscoloy, Hi-Steel, Dynal- 
loy and Double Strength. 

Companies most prominent in producing and of- 
fering this group of steels include, Carnegie-IIlinois 
Steel Corp., Republic Steel Corp., Alan Wood Steel 
Co., Bethlehem Steel Co., Inland Steel Go., Great Lakes 
Steel Corp., Jones & Laughlin Steel Corp., and 
Youngstown Sheet & Tube Co. 


The automotive industry is adopting high-strength steels for such uses as these passenger auto wheels. (Courtesy: 
Great Lakes Steel Corp.) 
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Combinations of conducting and 

dielectric properties are provided 

in electrical parts by judicious 

use of molded sections contain- 
ing metallic inserts. 














Plastic, Rubber Moldings and Metal Parts 


Combined to Advantage 


by HERBERT CHASE 


so difficult or fulfill specifications so exacting as 

are undertaken and met regularly by the Scintilla 
Magneto Div. of Bendix Aviation Corp. at its Sidney, 
N. Y., plant. Although a large proportion of the 
moldings are for Scintilla’s own products, chiefly for 
aircraft in which highest quality is essential, other 
work is done for customers whose specifications are 
exacting and who demand parts capable of excep- 
tional performance. 

Years of experience in meeting demands of in- 
creasing severity have changed the complexion of 
molding material, methods and equipment in many 
respects. At present, only thermosetting materials are 
used. Phenolics, once more extensively used, are still 
employed but in most magneto parts were displaced 
long ago by hard natural rubbers. The latter have 
given place entirely to hard synthetic rubbers and 
these synthetics are now preferred for much of the 
work to melamine resins, although the latter are still 
employed. 

Although performance characteristics of the molded 
piece are paramount, molding characteristics have to 
be given attention because they, as well as other in- 
herent properties of the materials, have important 
bearing upon what can be produced commercially 
as molded products. 

In general, for example, a material that is easily 
transfer molded is favorable where inserts are not 
sturdy or may be displaced in compression molding. 
On the other hand, some jobs must be compression 
molded and some have to be molded at quite low 
pressures—much too low for certain plastics to be 
considered. Some types of molds make it essential to 
use a material that remains quite flexible in its molded 
form to permit ejection and some moldings have to 
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remain flexible to meet service requirement. 

Some materials are hard to mold and tend to crack, 
especially around inserts, when cooling but yield 
some marked advantages if these difficulties can be 
overcome. Curing time, tendency to vulcanize or to 
change in other respects before molding, need for 
special cold storage facilities before molding and for 
baking after molding and scores of other considera- 
tions have to be weighed in seeking the compromise 
that will yield optimum results. 

At present, Buna S hard rubber is preferred for a 
large percentage of magneto and related applications, 
partly because of good resistance to arcing, excellent 
dielectric strength, and because moldings withstand 
about 50 F higher temperature in service than do 
natural rubbers. Buna N hard rubber is also used for 
some parts. Buna compounds are employed chiefly 
for parts that must be quite hard when molded. Mold- 
ing is readily done, impact resistance is high and 
machinability is good. 

All parts molded from these materials require bak- 
ing from 15 to 20 hr. at 270 F after molding and, as 
shrinkage occurs during the bake, allowance for it 
must be made. Where close dimensions must be held, 
baking on a fixture is commonly necessary. Baking 
is done in electrically heated ovens, the temperature 
of which is controlled thermostatically. Ovens are 
equipped with fans for air circulation to keep the 
temperature uniform throughout the ovens. 

Neoprenes are generally employed by Scintilla 
where a soft and flexible insulation is needed. Among 
the other properties, they afford good resistance to 
ozone, corona and other aging atmospheres, and good 
dielectric properties are considered important. At 
present only Buna, Neoprene, Bakelite and Durez 
are used by Scintilla. Some of these have to be stored 
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at low temperatures, as vulcanizing occurs at room 
temperature if the exposure is long. 

Although, partly to hold precise dimensions, molds 
are made with extreme care and in general are 
chromium plated and polished, and cooling or baking 
fixtures are used where needed, it is still necessary 
on many moldings to do considerable machine work 
to keep critical dimensions within specified close 
limits. Often the inserts also have to be machined 
in making other cuts, and in many cases, where the 
inserts project from the molding for holding purposes, 
the projecting part has to be cut off anyway. Many 
tools for machining moldings are provided adjacent 
to the molding department and, where these cannot 
do the jobs required, the parts are sent to other de- 
partments for machining. 

Many scores of molds are available and are set up 
for use as needed to meet production schedules. Only 
a few molding operations, fairly typical of work done 
in this plant but each having its points of interest, 
are described here. 

Among moldings made from Buna S is a distributor 
head for the ignition harness of the Pratt & Whitney 
Wasp Major aircraft engine. This is produced by 
transfer molding in a Stokes Standard press of the 
latest type equipped with a top cylinder for use only 
in transferring the charge. As no less thar 12 inserts 
are required in this mold, and the molding cycle is 
fairly long, four separate duplicate molds are em- 
ployed. 


While two molds are curing in the press, the 





Fig. 2 


operator unloads moldings from the other pair, ap- 
plies new sets of inserts to them and assembles the 
molds ready for placing in the press when the other 
pair is taken out. He also has time to weigh the 
charge, made up of squares cut from %-in. sheet 
stock, and places the charge in a preheat oven in time 
to attain the desired temperature, 175 F, before th 
charge is loaded into the injection cylinder. 

The oven as well as the press platens, the injection 
cylinder and the hot plate (next to press for keeping 
molds hot while not in use) are heated by electric 
resistance units. In fact, all heating in the molding 
department is done electrically, hence no steam piping 
to presses or ovens is required. In the press, heat is 
conducted to the molds from spacer blocks, the mold 
sections being quite thin and heat transfer rapid. 

To prepare the mold, the four smaller inserts, 
which are tapped, are fastened to the mold’s upper 
section by loose studs turned by a screwdriver from 
the top of the upper section. The lower section is 
then laid flat and the eight longer inserts are applied 
Their lower ends fit holes in the mold’s lower section 
and the upper ends are centered by holes in a plug 
which is set in place after the top section is assembled 
to the lower one. The plug also acts as'a core that 
forms a recess into which the inserts, each to be 
surrounded by a wall of rubber, project. 

As the press is opened, the transfer plunger is 
withdrawn with the “card” of flash at its end and the 
two molds removed are replaced by those in which 
inserts have been placed. This brings the sprue open- 
ings of the molds below corresponding openings in 
the transfer pot, which is built into the upper block. 
This pot is then filled with the preheated charge, the 
card clinging to the ram from the prior cycle having 
been pushed off. The operator then presses a button 
on the control panel and the press closes automatically 
applying, in this case, 120 tons to hold the molds 
closed. 

When closed, the 3-in. injection ram is advanced 
and slowly forces the charge into the mold under a 
total pressure of 15 tons. Transfer requires about 
1 min. and a 12-min. cure is allowed, after which 
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Fig. 4 


the press opens automatically. With the four molds, 
about 744 pieces per hr. are produced. 

In order to facilitate and speed the removal of 
moldings, an air operated separating press is set next 
to the machine and is used for opening the mold 
after which the moldings can be lifted free. They 
are set on fixtures to hold critical dimensions when 
subsequent baking is done. This and other Stokes 
molding presses have their own pumping units and 
panels that automatically control all events of the 
cycle. Heating is controlled, however, by thermo- 
static elements at points adjacent to molds, as for all 
presses in the molding department. 

In this as in many other jobs where precise insert 
positioning is important and inserts might be dis- 
torted or displaced, it is necessary to keep pressure 
applied to the plastic within bounds and to check 
moldings occasionally to see that inserts are not dis- 
placed or broken. This is done by placing a molding 
in a Norelco “Searchray” machine which has a fluo- 
rescent screen on which the X-ray image can be seen. 
If broken or displaced inserts are found, steps to 
avoid these faults are taken. 

Among many phenolic moldings produced is one 
for a business machine built by a customer. Molding 
is done in the 75-ton Stokes press. This molding is 
rectangular, about 3% in. thick, and contains rather 
fragile brass and silver inserts. When set in place, 
the inserts are tapped lightly with an aluminum 
hammer to make sure that they seat properly but, as 
the inserts can be bent easily, the molding gave 
trouble in other shops because the plastic injected 
would deflect the inserts toward the bottom surface 
and then moldings would not pass breakdown tests. 

This trouble has been overcome by a combination 
of transfer and compression molding. A small cup 
of powdered molding compound is poured into the 
mold, just before the mold is closed. The powder 
flows under the inserts and gives them support when, 
after the mold is closed, a preform of the same 
plastic is fluxed in the transfer pot and fills the re- 
mainder of the cavity, mixing and curing with the 
powder already in the mold. This job now runs on a 
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Fig. 5 


In Fig. 1 molds that are being made ready are kept hot. A closeup 

of a distributor with inserts and mold sections can be seen in Fig. 

2. Fig. 3 shows the set-up for producing a flat phenolic molding. 

Powder is emptied into the mold cavity to help support inserts. 

Plug grommets are produced from Neophrene as shown in Fig. 4, 

and then are stripped from the mold on the press, illustrated 
in Fig. 5. 





































2-min. cycle and each molding removed is placed 
in a toggle fixture where it cools and is prevented 
from warping. Neither half of the mold has to be 
removed from the press, as the lower half, which 
remains fixed, has foot-operated kickout pins. 

Recently developed by Scintilla is a line of water- 
proof connectors in which the dielectric elements, 
termed “grommets,” are produced in multiple-cavity 
molds in several sizes, each molding having insert 
holes that are cored by pins fixed in the mold, the 
inserts being applied after molding. A set of one 
size of four moldings is shown at the left of an open 
die in 2 15-ton Hannifin air operated press. 

At the right of the press is the weighed charge cut 
from strips of Neoprene and preheated to 120 F. 
This charge is loaded into a pot; the plunger is then 
lowered into the pot transferring the charge or 
material into the mold. Heat is conducted to the 
mold from resistance heaters in platens above and 
below the mold, which is run at 330 F. 

The mold is made in four sections, the two center 
ones containing the four cavities. In the bottom sec- 
tion there are core pins that run through into the 
cavity, and the top section has similar pins that 
extend from the top into the cavity and just clear 
the lower pins with which the upper ones are in line. 
This top section also contains the sprue hole through 
which the charge is injected as the press closes. After 
an 8-min. cure, the press opens, withdraws the trans 
fer plunger with its card and breaks the sprue. 

Then the mold is transferred to the air operated 
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stripper press, and the top plate is pulled off. This 
strips the molds from the top core pins. Then, while 
the bottom section is held by the press, the upper 
cavity section is lifted by the ram. This first strips the 
moldings off the lower pins and, when the lip of the 
lower cavity section strikes the stops, pulls the upper 
cavity section free. This frees the moldings from the 
cavities and they are lifted out. 

An average of 15 moldings of this size (about 
2 in. dia.) are produced per hr. The mold is reas- 
sembled in the stripper before returning it to the 
press. By changing stripper stops, the stripper is 
adapted to handle many different molds some of 
which are constantly run in adjacent presses. 

Among several moldings still produced from Mela- 
mine resins is a coil housing. The plastic is a special 
arc-resistant type of Melmac that is preformed and is 
subjected to electronic preheating until softened, 
just before being placed in the transfer pot imme- 
diately above the cylindrical portion of the cavity. 

Before transfer molding, in a 50-ton top-ram press, 
the mold receives three inserts. Screw plugs are ap- 
plied with a screwdriver to the tapped inserts and, 
of course, have to be removed before the molding 
can be ejected. As one insert projects into the side 
of the major core, it is fitted into a dovetail slot and 
this dovetail then is closed by a mating filler block 
which slips out parallel to the core axis when the 
molding is ejected. This is necessary because, other- 
wise, the molding could not be ejected, as the insert 
would constitute an undercut. 

The mold is made in three pieces, one of which 
carries the main core pin. Heating is by conduction 
from the lower platen and from the block which 
contains a transfer pot. As the mold closes, this plate 
comes to rest on the mold, which is heated to 330 F, 
and then the pot is filled with the electronically pre- 
heated preforms. Further motion of the press ram 
lowers the transfer plunger and transfers the charge 
into the mold. 

After the 8-min. cure, the press is opened and the 
mold is shifted to a stripper press after removing 
insert holder plugs. Separation of the mold frees 
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Fig. 8 


the molding. Many Melmac moldings are transferred 
after ejection into boxes of coarse sawdust with which 
the moldings are covered to insure slow cooling, as 
this has been found to reduce the tendency to crack 
around inserts. All Melmac moldings are baked 24 
hr. at 200 F after having cooled to room temperature. 

One advantage of the Oilgear presses employed 
tor Melmac and for some other molding work is that 
the operator has full control of ram travel and the 
rate of this travel is readily adjusted to suit the 
plastic and mold being used. Each press has its own 
variable displacement pump and the operator can 
vary the displacement down to zero, thus changing 
the injection rate as needed. 

Most transfer molding is done, as above described, 
from pots with plungers that transfer the full charge 
in one stroke, the pot then being refilled. The mold 
or molds remain in the press until moldings are 
sufficiently cured. A variation of the process, termed 
“gun molding,” is employed in this plant with some 
synthetic hard rubbers and may be considered as 
midway between transfer and injection molding, al- 
though thermosetting plastics are used. 

In gun molding, the heated cylinder is charged 
with a rod or bar of synthetic rubber having’ sufficient 
volume to fill several molds in succession without 
being recharged. The molds are locked mechanically, 
heated to 350 F, and then are filled by lowering into 
a conical opening the mating nozzle of the “gun” or 
charging cylinder. This cylinder is heated, for the 
Buna S compound employed, to 185 F, the charge 
first being preheated in an oven to 125 F. In the 
cylinder, which is supported from arms arranged to 
slide on the vertical tiebars of a press, is a ram to 
which hydraulic pressure is applied to force the com- 
pound into the mold. 

When the mold is filled, ram pressure is released, 
the cylinder is raised, a tapered plug is forced into 
the mold opening and is locked by a wedge. Then 
the mold is slid into an oven, the floor of which is 
level with the press bed, and is left to cure 17 min 
at 350 F, in the case of one molding. 

Molds are locked by hinged links that have tapered 
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Fig. 10 





surfaces to engage mating surfaces on the top portion 
of the mold when driven home. When curing is 
complete, the mold is withdrawn from the oven, the 
plug wedge and plug are removed, the links are 
knocked outward, and the mold sections are separated, 
freeing the molding. During the war, this type of 
molding was done in a conveyorized setup that 
carried molds through the oven on a timed schedule 
and returned them to the press bench as rapidly as 
the loading and unloading cycle could be performed. 

For gun molding, the plastic must be one that will 
not cure so rapidly as to setup while in the cylinder 
but, with the hard rubber now used, this time is a 
3-hr. maximum. The process is well adapted to some 
classes of moldings. Operation can be so arranged 
that there is no loss in the form of a “card” left in 
the cylinder at the end of the ram stroke. As now 
applied, four or five molds are usually filled before 
recharging the cylinder. 

If the cycle is short or many molds are used in 
rotation, a helper assists the molder by handling and 
opening molds. Where some dimensions are critical, 
the molding is cooled in a fixture and is held on a 
similar fixture when subjected to subsequent baking. 

Few jobs done in this plant are more unusual than 
that of applying Buna N soft rubber covering to the 
flexible metal tube and fittings that form branches 
of secondary harness radio shielding manifolds for 
Pratt & Whitney Wasp Major aircraft engines. The 
main solid tapered tube of these secondary shields 
joins the main cast circular ring shield at its large 
end and has eight branches made from spirally wound 
flexible tube covered with braided wire that receives 
the synthetic rubber covering. As the flexible metal 
lead is not designed to resist heavy external pressures 
and would be collapsed if heavy molding pressure 
were applied, molding is done at a pressure of only 
800 psi. in 15-ton Hannifin air presses. 

The flash molds used are merely pairs of blocks 
of steel, having grooves of semi-circular section along 
one side. An oblong piece of sheet Buna N 0.070-in. 
thick, cut to correct length and width to fit the tube 
surface, is laid in the groove of each half of the mold 
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Fig. 11 


The plastic part in Fig. 6 contains three inserts, as shown, and 
is molded in the press in Fig. 7. A gun above the mold in Fig. 8 
fills the mold with a Buna compound, In Fig. 9 a gun mold is 
opened to show a distributor head that it molds. A set of inserts, 
foreground, is molded in each head. Figs. 10 and 11 show steps 
in producing harness manifolds. Buna compound is molded around 
flexible metal base to form the completed unit. 


and the halves are then applied to each side of the 
tube. When one mold is in place, the lead is trans- 
ferred to the press and the mold is closed between 
two heated platens. A hook attached to a rope with 
a counterweight at its opposite end is used to support 
the overhanging portion of the harness while curing 
proceeds for 20 min. at 310 F. 

Each lead is covered im succession in this manner. 
Molds not in use are kept on the hot lower platen 
so that they remain hot until needed. At the end 
of the cure, the press is opened and the next lead is 
similarly treated. Each synthetic rubber tube thus 
molded fits against a shoulder of the end fitting, and 
must make a good bond with the metal there. Such 
a bond is insured by seeing that the metal is thor- 
oughly cleaned with a solvent and is free of all oil or 
grease before molding starts. Only a light flash is 
formed at the mold parting and it is torn off by hand 
when the mold is opened. Then the parting line is 
cleared with a file. The result is a pressure tight 
covering of synthetic rubber that is highly oil-, heat- 
and abrasion-resistant around the metal tube. 

Such are the methods and equipment used for jobs 
more or less typical of most of those performed. 
Although efforts are made to keep costs as moderate 
as satisfactory moldings permit, nothing is sacrificed 
to insure meeting exacting quality specifications. A 
large proportion of the moldings have to withstand 
electrical breakdown and other tests that could not 
be met unless all reasonable precautions in molding 
are taken. 
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A spatula similar to the one shown here is helpful for breaking down oxides during welding of zinc-base 
die castings. It can be formed from a bronze welding rod. 


Worn and Broken Zinc Die Castings 
Can Be Repaired by Welding 


by A. E. SPECK, Dominion Oxygen Co., Ltd. 














worn zinc and zinc alloy die cast parts: They can 
be successfully repair welded by observing a few 
Here is a tested method of simple precautions. A brief description of the proper 
fusion-welding procedure is given here. 

Too much emphasis cannot be put on the proper 
preparation of the parts to be welded. White-metal 
castings usually have either a hard oxide skin or a 


|’ IS OFTEN ADVANTAGEOUS to repair broken or 


salvaging zinc alloy die cast 


parts, by fusion welding, that 


can be successfully practiced nickel or chromium plating. The white metal base 
melts at about 800 F, but the oxide and plating, if any, 
in any shop. melts at about 2100 F. The first step, then, is to 


grind or file off the plating or the oxide coating for 
about 3/16 in. to %4 in. on both sides of the fracture. 
To build up a worn or broken surface, clean and 
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A white metal bearing block being repaired by building up the broken out portion of the casting. 


grind the surface; this will remove dirt, grease and 
oxides that might interfere with the welding. 

Many easy jobs can be ruined unless the grinding 
s done properly. For while the oxide or plating is 
being melted the inner metal may become molten and 
the casting may finally burn up or collapse. Car- 
buretor housings, for example, develop this oxide 
skin rapidly and they cannot be welded successfully 
nless the skin is thoroughly removed. 

A spatula made from a piece of bronze welding 
dd, as shown in the figure, is useful to break down 
ie oxides covering the fracture, to form the plastic 
etal, and to transmit heat from the flame to the 
metal when thin sections are welded. 
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An excellent welding rod can be made in the shop 
just before the welding operation. Use a blowpipe 
to melt a few scrap pieces of white-metal castings 
into a clean angle iron trough. Allow the molten 
metal to cool in air as a triangular-shaped welding 
rod. Many operators prefer this type of rod to the 
commercial white-metal welding rods. For ordinary 
work, rods should be 3/16 in. or less in dia. For small 
tHin-walled castings Yg-in. rod is recommended. 

Keep parts well supported during welding to pre 
vent sudden collapse of the heated metal. Carbon 
paste, rod, and plate, and wet asbestos paper are of 
great assistance in holding parts in position and fur 
nishing the necessary support. 















Choose a small blowpipe equipped with a small 
size welding head or tip. A slightly excess acetylene 
flame is recommended. However, some operators pre- 
fer a neutral flame. An oxidizing flame should not 


be used. 
Welding Procedures 


Broken parts can be welded, and worn surfaces can 
be rebuilt by using the following welding procedures. 
Before attempting to weld, preheat the entire casting 
to a temperature of about 250 F by playing the outer 
envelope of the flame over its surface. Every few mo- 
ments hold the flame on the surface of the break 
for a few seconds and then continue to play the flame 
over the entire casting. The casting is ready to weld 
when fine beads or droplets appear on the surface 
of the break. If the casting is preheated evenly all 
over, these beads or droplets will appear over the 
entire casting at approximately the same time and 
there is danger that the casting will collapse 

Maintain preheat during welding by occasionall 
sweeping the flame over the casting. Never bring 
the blowpipe tip closer than 3 in. from the casting 
at any time during the preheating or welding. When 
the casting is preheated, focus the flame on the frac- 
ture or the surface to be built up. Break down any 
oxides in the welding zone with the end of the 
welding rod or the spatula. To prevent collapse of 
the metal, add the welding rod a little at a time. 
By withdrawing the flame for short intervals you can 
keep the metal under easy control. Use the spatula 


Typical die cast parts salvaged by repair welding. The gears were machined after welding. 





to remove any impurities from the weld metal and 
to obtain complete penetration by puddling or stir- 
ring the molten metal. The spatula is also useful to 
smooth and shape the plastic metal and reduce the 
amount of finish grinding. Continue to build up the 
weld until it is from 1/16- to Yg-in. higher than the 
adjacent surface. The surplus metal can be ground 
off when the weld has cooled. If appearance is im- 
portant, the part can be replated after grinding and 
finishing. 

To weld extremely thin sections, such as are en- 
countered in carburetor float chambers, use the spat- 
ula or a piece of ordinary 3/16-in. bronze welding 
rod to transmit heat from the flame to the work. If 
the flame is focused directly onto the thin section, 
the metal may quickly collapse. To prevent this, after 
preheating the casting, direct the flame against the 
spatula about 1 in. above the end and touch the end 
of the spatula to the casting. Just enough heat is trans- 
mitted to melt the metal in the fracture. 

During welding adequate ventilation must be pro- 
vided so that the welding operator does not inhale 
any harmful fumes. Also, some die castings may spall 
when heat is applied, and, therefore, the operator's 
face, arms and hands must be protected against tiny 
flying pieces of white metal. 

Before the welding operator actually tries to weld, 
he should practice on a worthless piece of white metal. 
He should try flame adjustments, preheating, manipvu- 
lation of the welding rod, and use of the spatula, and 
he should note carefully the change in appearance 
as the white metal passes from cold to molten state. 
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New Treatment 





One of the least expensive plas- 
tics can be used in a number of 
difficult applications by using a 
surface material which is inex- 
pensive and easy to apply. 














Increases Chemical and Abrasive 
Resistance of Polystyrene Plastics 


by JOHAN BJORKSTEN, President, Bjorksten Research Laboratories 


makes possible utilization of this low cost trans- 

parent plastic in applications where previously it 
was necessary to use plastics costing many times more. 
The treatment overcomes the objections which kept 
the polystyrenes from many applications. Plastic 
moldings acceptable to industry for a variety of 
uses can now be made at a cost lower than metal 
stampings. 

Several years ago, a study by Nash-Kelvinator 
Corp. revealed that polystyrene plastics would be 
excellently adapted for many automotive uses. How- 
ever, major disadvantages ruling out such uses were: 
proneness to scratching and difficulty in removing 
scratches by polishing; destructive action of common 
cleaner fluids, gasoline and oil; and electrostatic at- 
traction for dust. 

After years of unsatisfactory experiments, Nash- 
Kelvinator Corp. employed the Bjorksten Research 
Laboratories to work out a practical solution to this 
problem. The assignment proved difficult since the 
proposed treatment was required to be applicable 
speedily by production line methods at temperatures 


[) sis OF A NEW TREATMENT for polystyrene 
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so low that warping of the material was impossible. 
A complete optical fusion was required. The types 
of polystyrene employed included some quite unstable 
modifications in highly strained condition. 

The Bjorksten Research Laboratories have now 
solved this problem in developing a low temperature 
polystyrene surface cementation process known as 
Logoquant. 

Logoquant treatment can be applied by production 
line methods using standard equipment at a cost 
in the range of 134 to 7¢ per sq. ft. The economies 
gained by using Logoquant treated polystyrene instead 
of methacrylate or cellulose ester type plastics are in 
the order of 30 to 50¢ per sq. ft. 

The several pertinent Bjorksten patent applications 
are assigned to Nash-Kelvinator Corp. Nash-Kelvina- 
tor, in turn, did not wish to monopolize a develop- 
ment so broadly applicable in many industries. There- 
fore, Nash-Kelvinator has granted a manufacturing 
license to the Bee Chemical Co., Chicago, which is 
now in a position to supply the Logoquant treatment 
products to any plastic manufacturer or user who 
wishes to employ it. 
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This molded polystyrene automobile part has not been treated. Attempts to polish scratched areas with solvents 
spoiled the surface, as can be seen at the right end 


Methods of Application 


Logoquant treatment is carried out either by rapid 
dipping or spraying and subsequent low temperature 
fusion under infra red lamps. These lamps are pref- 
erably so spaced that the air temperature is 95 to 
105 F and the surface temperature of articles being 
treated is about 125 to 135 F. The process is com- 
pleted in 15 to 20 min. The process is not highly 
critical. If the relative humidity is less than 60%, the 
use of infra red warming may even be dispensed with 
entirely. 

Logoquant treated polystyrene is non-toxic, and can 
be used in direct contact with food materials. The 
flash point of Logoquant solutions exceeds 120 F. 
They cannot be ignited by a spark below this tem- 
perature. 


Modified Logoquants 


In addition to the standard Logoquant treatment, 
modifications have been made, in which advantage is 
taken of the use of Logoquant as carrier for pigments, 
colors and other special agents 


Logoquant UV is a transparent material, which 
prevents yellowing of polystyrene, by absorbing chem- 
ically active rays. 

The treatment of transparent polystyrene at about 
25¢ per lb., with pigmented Logoquant, produces 


articles of the same appearance as articles molded 


from pigmented polystyrene at about 34¢ per Ib., and 
with greatly improved surface properties. 

Clear, colored Logoquant permits entirely new 
decorative effects. 

Logoquant opens the way for polystyrene resins ' 
many fields, where previously the use of plastic has 
been discarded as uneconomical, or where much mor 
expensive transparent plastics have been used. Thes« 
include transparent instrument panels, or covers 
the automatic airplane and radio fields, refrigerato: 
parts, plastic tile, and other decorative uses in con 
struction and architecture, transparent plastic con 
tainers of all kinds, novelties, and, finally, treat 
plastic sheets 

New fields of application for polystyrene resin 
now appear almost every week as a result of thi 


discovery. 
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Identical with the piece shown opposite, except that the surface has been treated with Logoquant, this part resists 
scratching and is not affected by ordinary polishing solvents 


Improvements in Surface Properties Obtained by Logoquant Treatment 


This is a comparison between a representative untreated molded polystyrene, and the same surface, treated with Logoquant. 
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Polystyrene Same Logoquant 
Untreated Treated 
| Mar — resistance (A.S.T.M. method D-673-44) 
(#80 Carborundum grit falling trom 25 in., | 
effect on surface transparency ) 82% 100% * 
| Re-polishability, recovery of surface transparency Marred spot removed with | Marred spot readily repol- 
from above test, on polishing with cotton cloth difficulty | ished 
| Light transmission, % of normal incident beam 89% 92% 
| Light scattering, diffuse transmitted light 
(% Haze) 6.4 | 1.8 
| Attraction for dust Positively charged, strongly | Negatively charged, repels a 
attracts and holds dust large percentage of dust par- 
Resistance to solvents ticles 
Toluene Attacked Resists 
Carbon tetrachloride Attacked Resists 
Gasoline Attacked Resists 
Mineral oil Attacked Resists 
” ¢ O7¢ } ’ 
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Tractor rollers before 
(right) and after (left) 
being automatically 
hard-faced. Smoothness 
of deposit eliminates fin- 
ishing operation. 





New High Alloy Hard-Facing Materials 


NEW MATERIALS PREVIEW 





welding has been confined largely to the use of 

mild steel and low alloys which can be fabricated 
as solid wire in coil form. The Stoody Company has 
now developed a tubular construction that makes 
possible the production of high alloy hard-facing 
materials for mechanized welding. 

The new filler rods, made on special fabricating 
machines, consist of steel tubing containing the vari- 
ous alloying elements in granular form. The tube is 
flexible to allow for coiling and unreeling. The 
method of fabricating these hard-facing alloys also 
permits a wide variation in analysis to meet specific 
conditions involving simple abrasion, impact, cor- 


|’ THE PAST MECHANIZED HARD-FACING by arc 





The use of high alloy hard-facing 
materials is extended by a new 
flexible tubular type weld rod 
that is applicable to automatic 


arc welding methods. 















Adapted to Automatic Arc Welding 





rosion or heat as well as any combination of these 
factors. Wires can be produced to operate under any 
given conditions. Some applications indicate the use 
of submerged arc welding, while in other cases an 
open arc would be more desirable from an econom- 
ical or control standpoint. 

At present there are eight different hard-facing 
wires in coil form. Some are similar to present man- 
ual electrodes which have been in common use for 
years, while others have been developed for a specific 
wear problem. The accompanying table gives their 
composition and some of their characteristics. 

Most automatic electric heads now on the market 
will handle these new wires or can, without a great 
deal of difficulty, be adapted to them, One difficulty 
thus far encountered is the feed mechanism which 
up to now has been designed to handle solid welding 
wire. Since these wires are of tubular construction, 
they are subject to deformation under extreme pres- 
sure. For this reason the feed rolls should be grooved 
to fit exactly the wire being run through them so that 
the feed is positive without excessive pressure under 
all conditions. This assures an even, uninterrupted 
deposit. Positioning equipment, fixtures and jigs t 
operate with the automatic head are, as a rule, fairly 
simple. Some manufacturers prefer to furnish with 
their heads the fixtures required for specific jobs. 
The use of the fabricated wires in coil form has now 
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This 4-ft. cone has had 200 Ib. of high alloy, hard-facing material applied to it by automatic arc welding. 








become standard procedure in a half-dozen manu- 
facturing plants. In others the alloys are undergoing 
extensive tests to determine their suitability for a 
wide range of hard-facing applications. Tool joints 
are now supplied by manufacturers with automatically 
applied bands of hard-facing placed at a critical po- 
sition to increase the joint life several times over. 
Blades hard-faced by the automatic process have been 


added to one concern’s carrying scraper as a standard 
equipment. Hard-faced auger flights on a rock boring 
machine offer another example of a protected prod- 
uct. It is believed that the life of ore handling and 
loading equipment which receives severe service could 
be increased at relatively low cost through automatic 
hard-facing. Other examples include conveyor screws, 
large bearings, grader blades, and shear blades. 


Composition and Characteristics of the New Hard-Facing Alloys 






































Alloy Composition, % Characteristics Alloy Composition, % | Characteristics 
101 Cr 28, Ni 8, W 1.5, | For submerged arc. 121 | Cr 15, Mn 2, Si 1, | For open or sub- 
Mn 0.6, Si 1.0, C | Machinable with | Ze 0.25, C 2.5 merged arc. Re 
2.0 carbide tools. Re | 54-56 
32-36 ——_—— —_—— 
ay tes 1 Pee rr 122 | Cr 8, Mn 2.5, Si | For submerged arc. 
102 Cr 5, W 1.5, Mo | For submerged arc; 1.0, Zr 0.05,° C | Self hardening. Re 
1.5, Mn 0.75, Si | multiple pass appli- | 0.75 | §1-53 
1.00, C 0.30 cation. Re 50-52 stiemingeine nace EER 131 hee ‘> 2 PCRS 
cin? > etme ie 130 | Tungsten Carbide | For open arc. Ulti- 
105 Cr 3, Ni 1.50, Mo | For submerged way | 60, steel 40 mate abrasion resis- 
0.50, V 0.30, Mn | multiple pass appli- cians Sie elie 
1.25, Si 0.50, C | cation. Machinable 9-10 Pree 
0.25 with carbide tools. ; 
death Ay % a Re 40-46 Stoody Mn 14, Ni 4, C | For submerged arc. 
120 Cr 6, Mn 2, Si 1.2, | For submerged arc. Manganese | 0.70 Full Hadfield man- 
Mo 0.1, Zr 0.05, C | Re 52-54 | ganese steel proper- 
1.0 ties. 
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This fully automatic plating machine is working on automotive parts. 


Materials and Requirements 





Here parts are shown going into and out of plating and cleaner tok 


for Decorative and Protective Plating 


by NELSON G. MEAGLEY, Assistant Chief Metallurgist, 


INCE THE AUTOMOTIVE INDUSTRY is probably 
the largest single user of plated products, its 
experience and practices serve to set an example 
for industry in general. This discussion will be lim- 
ited to the most common types of industrial plating 
and will not cover such plates as gold and silver. 
Automotive plating is of two types, decorative and 
nondecorative. The first becomes a part of the styling 
of the vehicle and is used on exposed surfaces. The 
second is restricted to corrosion protection only and, 
on passenger cars, is only used on non-visible parts. 
The present trend is toward thicker coating with 
resultant longer protection. Generally, specifications 
for decorative plating is intended to give 4 or 5 years 
protection in the northern United States climate (lati- 
tude 40). Nondecorative plating should give some- 
what better protection than the decorative. Various 
parts of the world have widely different corrosion 
rates 7 to high humidity, industrial atmospheres, 
sea , high temperatures, soils (alkaline or acidic ) 
Ol recat growth. There is no agreement among au- 
thorities as to the amount of plating required to 
protect metals under these different conditions 


80 


Willys-Overland Motors, Inc. 


Plating sometimes fails through lack of adhesion 
between the various coats with resulting blisters, 
peeling, or other surface defects. The general service 
type of failure, however, is through galvanic corrosion 
between the base and plated metals. If the base metal 
is anodic in the couple, such as steel plated with 
nickel, then small pin holes in the coating will become 
enlarged in corrosive media. Iron in the pin hole will 
be plated out and onto the nickel. 

When the plating is anodic to the base meéral, such 
as cadmium or zinc on steel, a corrosion product from 
the coating will spread out over the pin holes and 
other breaks in the coating. The coating will expand 
itself into the formation of corrosion products before 
action will begin upon the iron below. This serves 
to give extended protection by thin and relatively 
inexpensive coats. Unfortunately, the corrosion prod 
uct is unsightly and automotive practice is to limi 
the use of cadmium Or Zinc plating on passenge! 
vehicles to non-exposed parts. 

The extent of the pin holes in a nickel plated sus 
face can be estimated through an accelerated corrosiot 
test performed a standard salt spray cabinet. R¢« 
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Base metals, service conditions 
and the location in which the 
finished product will serve all 
have a share in determining 
what plating materials shall be 
used. 








sistance to corrosion of the plating is measured by 
equipment and methods prescribed under ASTM des- 
ignation B-117, which is usually a part of automotive 
specifications for nickel or chromium plating. Cad- 
mium and zinc, due to their anodic position, usually 
must be subjected to lengthy time periods in the 
salt spray test and this is impractical for production 
control, hence is not generally a part of specification 
for cadmium or zinc plating. 

Methods for the measurement of plating thickness 
are prescribed in ASTM designation A-219. Chro- 
mium thickness is generally determined by a spot 
test, while nickel, copper, cadmium and zinc are 
measured by microscopic examination of cross sec- 
tions. The magne-gage, an instrument which measures 
the forces required to sift calibrated magnets from 
a plated surface, is widely and satisfactorily used as 
a rapid method of measuring plating thickness. 


Materials Used 


Decorative plating for automobiles is either bright 
nickel or chromium. These are the same, except the 
chromium is a flash coating over the nickel (only 
0.00001-in. thick) and prevents tarnishing of the 
nickel. It is assumed that there is no additional pro- 
tection added by this chromium plating. 

Nondecorative plating is generally cadmium or 
zinc, with cadmium considered about twice as effec- 
tive as zinc. For battery bolts, lead plating is used. 

Plating thickness and its measurement, regardless 
of method used, apply only to significant surfaces 
of the part. Significant surfaces should be shown on 
the drawing or be agreed upon by the purchaser and 
vendor. When parts over 300 Bhn. are plated the 





Complete control over every 
step of the plating process is 
one means of attaining high 
quality finishes. This panel con- 
trols one entire plating line. 
(Photos: Courtesy of George L. 
Nankervis Co.) 


material should be baked for 4 hr. at 400 F to elim- 
inate hydrogen. 

Although there are different opinions among the 
car manufacturers as to the plating requirements for 
the various parts of an automobile, the following 
list is a typical specification for passenger vehicles. 


Decorative Plating 


To localize specific requirements, several types of 
automotive products will be discussed as to both the 
materials and plating specifications. 

(1) Bumpers, bumper guards, hub caps, head 
lamps, front end ornaments, grilles, door han- 
dles. 

(a) When made from steel, the above parts 

are bright chromium plated to a speci- 
fication similar to ASTM designation 
A-166 Type F.S. This provides for cop- 
per plus nickel plating of 0.00125 in., 
of which at least 0.0006 in. of the 
final coat must be nickel. The chro- 
mium must be 0.00001 min. This coat- 
ing must withstand 72 hr. of salt spray 
by ASTM B-117 methods. 
Bumpers, bumper guards, and hub caps 
are sometimes considered to require 
additional protection. The practice then 
is to plate so as to withstand 96 hr. 
salt spray without failure. 

(b) When the head lamps, front end or- 
naments, grilles, or door handles are 
made from zinc-base die castings, a 
specification similar to ASTM B-142 
Type F.Z. is generally used, which pro- 
vides for copper plus nickel of 0.0005 
in. min. Chromium is 0.00001 in. min. 
This plating must withstand 48-hr. 
salt spray. 

(c) When above parts are made from cop- 
per or copper alloy, a specification 
similar to ASTM B-141 Type F.C. is 
used. This provides for 0.0005-in. min. 
final thickness of nickel with minimum 
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Automotive Plating Standard 









































Severe Exposure Medium Exposure Mild Exposure 
Example Bumpers and Hub Caps Parking Lights Inside Trim 
Chromium Plate on A.S.T.M. Type FS. A.S.T.M. Type K.S. A.S.T.M. Type QS. 
Steel Cu plus Ni—0.00125 in. 0.00075 in. 0.0004 in. 
Min. Ni.—0.0006 in. 0.0004 in. 0.0002 in. 
Chromium—0.00001 in. 0.00001 in. 0.0001 in. 
Salt spray—72 hr. 48 hr. 16 hr. 
Chromium on Zinc A.S.T.M. Type F.Z. Type K.Z. Type Q.Z. 
Cu plus Ni—0.00125 in. 0.00075 in. 0.0005 in. 
Cu, min —0.0004 in. 0.0003 in. 0.0002 in. 
Ni, min.—0.0005 in. 0.0003 in. 0.0003 in. 
Chromium—0.00001 in. 0.0001 in. 0.00001 in. 
Salt spray—48 hr. 32 hr. 16 hr. 
Chromium on A.S.T.M. Type F.C. Type K.C. Type Q.C. 
Copper Ni, min.—0.0005 in. 0.0003 in. 0.0001 in. 
Alloy Chromium—0.00001 in. 0.00001 in. 0.00001 in. 
Zinc on Steel A.S.T.M. Type G:S. Type LS. Type R.S. 
Min. Zn—0.001 in. 0.0005 in. 0.00015 in. 
Cadmium on Steel | A.S.T.M. Type N.S. Type OS. Type T.S. 
| Min. Cd—0.0005 in. 0.0003 in. 0.00015 in. 











chromium 0.00001 in. Salt spray resist- 
ance is not specified. 
(2) Hood ornaments, tail lights, parking lights. 

(a) When made from steel, the specifica- 
tion is bright chromium plate and is 
similar to ASTM A-166 Type KS. 
This specification requires minimum 
copper plus nickel 0.00075 in. with 
minimum final nickel 0.0004 in. Chro- 
mium is 0.00001 in. The salt spray 
resistance required is 48 hr. 

(b) When made from zinc-base die cast- 
ings, the plating specification is gen- 
erally similar to ASTM B-142 Type 
K-Z., which specifies copper plus nick- 
el 0.00075 min. (copper minimum 
0.0003 in. and minimum final nickel 
0.0003 in.) with chromium 0.00001 
in. min. The required salt spray re- 
sistance is 32 hr. 

(c) When made from copper or copper 
alloy, a specification similar to ASTM 
B-141 Type K.C. is used which pro- 
vides for a minimum final thickness 
of nickel, 0.0003 in. and chromium 
0.00001 in. Salt spray resistance is not 
specified. 

(3) All inside chromium-plated parts. 

(a) When made from steel, bright chro- 
mium plate is specified with require- 
ments approximately ASTM A-166 
Type QS. This provides for minimum 
copper plus nickel of 0.0004 in., final 
nickel 0.0002 in. min. and chromium 
0.00001 in. min. Salt spray resistance 
of 16 hr. is required. 

(b) When the parts are zinc die castings, 
the specification approximates ASTM 
B-142 Type Q.Z. This specification 
provides for minimum copper plus 
nickel of 0.0005 in., copper 0.0002 in. 
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min. and nickel 0.0003 in. min. The 
chromium is 0.00001 in. min. Re- 
quired salt spray resistance is 16 hr. 

(c) When made from copper or copper 
alloy, a specification similar to ASTM 
B-141 Type Q.C. is generally used. 
This provides for a minimum final 
thickness of 0.0001 in. nickel and chro- 
mium 0.00001 in. Salt spray resistance 
is not specified. 


When the tarnishing effect of nickel plate is not 


objectionable, nickel plate is s 


ified in place of 


chromium, and the above specification numbers, salt 
spray resistance time and plating thicknesses (except 


for the 


Nondec 


final chromium) are used. 


orative Plating 


For nondecorative plating such as on nuts, washers, 
inside of hub caps, etc., zinc or cadmium is specified. 


(1) 


(2) 


For severe outside exposure, the specification 
generally approximates ASTM A-164 Type 
S. for zinc, which requires a minimum 
thickness of 0.001 in. or A-165 Type N.S. 
for cadmium, which requires a minimum of 
0.0005 in. thickness. 
For mild outside exposure, the specification 
generally approximates ASTM A-164 Type 
L.S. for zinc (minimum thickness 0.0005 in. ) 
or A-165 Type OS. for cadmium (minimum 
thickness 0.0003 in.). 


(3) For inside exposure, the specification generally 


(4) 


approximates ASTM A-164 Type RS. for 
zinc or A-165 Type T.S. for cadmium. In 
both cases the plating thickness is 0.00015 in 
For battery bolts, and other plating to resist 
sulfuric acid, lead is used. About 0.001 in. of 
lead is generally considered as the minimum 
required although some specifications do not 
give the plating thickness but require the 
coating to resist chemical tests. 
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The die alloy is shown here 
in three conditions. Left, a 
pig before the load test; 
center, a nitrogen cooled 
specimen subjected to a 
load of 5,650 Ib.; right, a 
pig that was subjected to 
the same load, but which 
was not cooled. 


Soft Alloys 













Used to Make Short-Run Sheet Metal Dies 


by KENNETH ROSE, Engineering Editor, Materials & Methods 


forming is sometimes a long and costly procedure. 

Original die design may require modification 
after test runs have shown the nature of the defects, 
ind changes in the hardened steel dies ordinarily used 
may require weeks to accomplish. 

The ideal experimental die material would be one 
that could be shaped quickly, would be soft enough to 
permit changes to be made in the die form without 
the necessity of an elaborate machine set-up, or of an 

nnealing and rehardening, with its attendant warp- 
ige. At the same time, it must be hard enough to 
vithstand the pressure of the presses during the 
forming operation. 

Until recently, experimental dies were made of 
ool steel, just as were production dies. Cast iron 


Firming DEVELOPMENT OF DIES for metal 


MARCH, 1948 








Nitrogen hardened soft metals 

can be used to produce dies and 

sample parts within 24 to 48 hr., 

as compared to weeks required 

if the usual die materials were 
used. 

















The soft-metal die here is being 
hardened by chilling in liquid nitro- 
gen to —320 F. 








Experimental runs using the hard- 

ened dies are made on an Olsen 

testing machine which serves as a 
press. 





Here the metal blank is pressed 
into shape. The normally soft dies 
have ample strength for light work. 














Two halves of an experimental die 
made of Wood's metal, with one 
run of small metal parts. 


permitted quicker forming of die blanks, and was 
favored for both experimental and production dies 
when other factors permitted. During the war the 
zinc-base alloys offered under the general trade name 
Kirksite were advantageous for quick production of 
both experimental and light production dies. 

From the Research Laboratories of Ford Motor Co. 
comes the announcement of a new experimental die 
material, and an unusual process for using it. The 
die material is a variation of the Wood's metal com- 
position, sold under the trade name Cerrobend, which 
at room temperatures is softer than lead. It melts 
at about 130 F. By chilling to very low temperatures, 
however, the metal develops a hardness comparable 
to that of brass. This is sufficient for several pressings 
by small experimental dies. 

The working hardness is obtained in the engineer- 
ing laboratory by immersing the die in liquid nitro- 
gen, at a temperature of —320 F. A few minutes 
in the liquid is all that is required to chill the die 
tO a temperature at which it may be used for forming 
aluminum or light sheet steel. The die warms rapidly 
when removed from the bath, but from six to ten 
pressings may be made before the temperature rise 
makes the die too soft for use. All that is necessary 
when additional pressings are required is to immerse 
the die in the liquid nitrogen again. Warpage is 
inconsequential, say the Ford engineers, and the 
chilling can be repeated indefinitely. 

To make a die of the low-melting alloy, the wooden 
pattern may be used to make a mold in a fine-grained 
molding material, usually plaster of Paris. The male 
half of the die may conveniently be made first. This 
is cast in the usual way, a procedure simplified by the 
low melting point of the alloy. Any minor repairs 
may be made with a soldering iron, using it care- 
fully because of the ease with which the metal is 
fused. 

A sheet of aluminum the same thickness as the 
piece to be formed, and blanked out where necessary, 
is then placed over the male half of the die, and 
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pressed against a rubber blanket to give it the die 
form. Die and aluminum piece are then walled off 
with plaster or modeling clay so that the cavity cor- 
responds to the female die form. Locating pins to 
secure alignment may be inserted at this time. The 
female die is then cast, the aluminum piece serving 
to preserve the proper spacing between the die halves 
and also to prevent the molten metal from fusing the 
half previously cast. Touch-up repairs are made on 
the new casting if required. 

Readying the completed die for use consists of 
chilling in the liquid nitrogen bath for a few minutes, 
as stated. When cooled to the temperature of the 
liquid the alloy develops a strength of about 25,000 
psi. Strength falls off rapidly as the temperature 
rises, however, and the dies must be used immediately 
after chilling. They are handled with asbestos gloves 
to prevent frostbite to the users. Sheets of asbestos 
above and below the dies in the press help to retard 
the rise in temperature. 

An Olsen testing machine is frequently used at the 
Ford laboratory for making test pieces with the dies. 
In this way die pressures can be determined during 
the experimental runs without use of complicated 
apparatus. 

After half a dozen or more of the parts are pressed 
by the chilled dies, a second chilling is required. The 
samples obtained are studied, and any corrections in 
the die form may be made after the dies warm to 
room temperature, when the metal may be cut with 
a pocket knife. More than 250 stampings may be 
obtained for Cerrobend dies before it is necessary 
to make new ones. Shaping with hand tools makes 
possible great savings in time and money in these 
experimental dies, as compared with costs when the 
harder die materials are used. 

Small dies made of the conventional die steels have 
required from six to eight weeks for production, Ford 
engineers say. With the chilled dies of soft metal, 
the dies can be made and sample parts produced in 
from 24 to 48 hr. 
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The furnace at the left is 
typical of those used to pre- 
heat tool steels. The door 
ledge is particularly suited 
for warming tools before 
placing them in the furnace. 


Proper Precautions Eliminate Cracking 
in Tool Steel Heat Treatment 


by S. D. SMOKE, Associate Editor, Materials & Methods 





Much tool steel is irretrievably 
lost through careless and im- 
proper techniques in heat treat- 
ing. Here are some points to 
watch to help you eliminate 
such unnecessary waste. 
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heat treatment is a problem faced in most shops 

handling these types of steels. The natural ten- 
dency is to blame the steel, but often the trouble 
can be traced to careless or improper procedures dur- 
ing the various heating and cooling cycles. 

Treatment cracks are extremely costly, since most 
heat treating is done after considerable time has been 
spent in machining or otherwise forming the tool 
steel part. Cracked tool steels rarely can be salvaged; 
thus both the labor and material are a complete loss 

A better knowledge of the effect of alloying ele- 
ments plus improved steel-making facilities and 
practices results in the tool steels of today being 
vastly superior to those of a few years ago. The im- 
proved steels are more sensitive to treatment and 
thus must be handled more precisely during treat- 
ment. 


T' CRACKING OF TOOL STEELS during and after 


MATERIALS & METHODS 


























Hooks which are subjected 

to the same heating and 

cooling cycles as the tools 

may be used to eliminate 

handling of heated pieces 
with cold tongs. 


Elaborate heat treating procedures are available for 
all tool steels either through the suppliers or in techni- 
cal publications. With this information it is a simple 
matter to set up a heat treating procedure. Generally 
overlooked by both supplier and user are those 
supposedly little things which can make treatment 
a success or failure. It is the purpose of this article 
to elaborate somewhat on those steps which help to 
assure completely successful heat treatment of tool 
steels. 

One of the first oversights in starting to harden 
tool steels is making certain the structure of the steel 
is correct. The material should have a completely 
spheroidized carbide structure to reduce the possibility 
of cracks due to hardening strains. Carbon tool steels 
should be normalized and annealed before hardening 
and the more highly alloyed tool steels should be 
completely spheroidize annealed. As a precaution 
when purchasing, annealed bar stock should be speci- 
fied as requiring a completely spheroidized structure. 


Heating 


Cracks resulting from faulty heating generally are 
caused by one of three reasons: uneven heating, over- 
heating, or underheating. 

Proper preheating is the first step taken to assure 
uniform heating. Tools to be treated should be 
warmed, either in a low heat furnace or by setting 
them on or near a hot furnace, before placing them 
in a preheat furnace. Depending upon the tool steel 
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being treated, and the hardening temperature, warm- 
ing temperatures will vary from about 400 to 800 F; 
preheating temperatures from 1200 to 1600 F. 

Steels requiring a hardening temperature above 
1800 F should be preheated in a separate furnace or 
preheat chamber to between 1500 and 1600 F, 
thoroughly soaked at this temperature and then 
brought rapidly to the hardening temperature in the 
hardening furnace. Steels having lower hardening 
temperatures should be preheated to between 1200 
and 1400 F, then heated slowly and uniformly to the 
hardening temperature. 

Instruments should be depended upon to control 
and record accurate temperatures. However, a visual 
check is helpful to determine hot and cold spots. 
Because hot and cold spots are easily seen, any pyro- 
metric errors which exist can be caught before damage 
is done in quenching. Cracks due to uneven heating 
have a circular appearance on the quenched tool steel 
and show up in areas which have been heated un- 
evenly. 

Improper or inadequate temperature control is the 
cause of both overheating and underheating. Both 
faults can cause cracking. 

Overheating causes two common types of flaws in 
tool steels. In one case the corners of the tools deteri- 
orate rapidly. Most flaws, however, are not visible 
to the unaided eye, appearing as a series of minute 
cracks along corners of the piece after quenching. 

Since all hardening temperatures are well above 
the critical range, it is obvious that failure to provide 
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A plant-designed quench tank such as this is ideal in 
maintaining adequate circulation of a clean, cool quench- 
ing medium. 


sufficiently high temperatures will result in heat 
treated parts having lower physical properties than 
desired. 

Salt baths and lead baths reduce heating times 
materially. The use of such baths, however, does not 
lessen the need for careful preheating, adequate soak- 
ing and holding at proper temperatures. 


Quenching 


Quenching is often responsible for distortion, warp- 
age and cracking. The warpage and distortion are 
caused by internal stresses resulting from differences 
in temperature between the surfaces and the center 
of the piece being quenched. When these same 
stresses exceed the strength of the steel in localized 
areas, cracking results. 

The actual steps in quenching procedure for any 
tool steel are well known, or easily obtained, but 
there does not seem to be sufficient emphasis placed 
on important details of the quenching procedure. 
For instance, there should be no delay in quenching 
the part after removal from the hardening furnace; 
good circulation is essential in the quenching bath for 
rapid heat removal. Also, the quenching bath should 
be kept clean and at the proper temperature; the 
tools should not be removed from the quench until 
they have cooled to the correct temperature, and, 
finally, the parts should be tempefed immediately 
after quenching. 

It is important that there be no delay between the 
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time parts are removed from the hardening furnac¢ 
and their quenching. In addition to risking cracking 
through such delays, the effectiveness of the quench 
is impaired. 

Good circulation of the quenching bath is neces. 
sary to provide rapid and uniform heat transfer from 
the entire surface of the piece being quenched. 
Cracking results from stresses set up through unequal 
heat transfer from different areas in the same tool. 

Dirt, scum or scale which might adhere to a piece 
of tool steel being quenched in a dirty bath will 
result in soft spots. Soft spots will, if passed un- 
noticed, cause premature failure of finished tools. 

It is vital that treated parts be removed from the 
quenching bath at the proper temperature. Care is 
particularly necessary with oil quenched steels where 
the cooling rate is much slower in the final stages 
of cooling and transformation is taking place at a 
slower rate than in brine or water. Most tool steels 
should be removed from the quench bath at tempera- 
tures between 200 and 400 F. (An exception are 
high-speed steels quenched in salt at 1000 to 1050 F.) 
Accurate measurement of removal temperatures from 
brine, water and oil through the use of temperature 
indicating crayons is recommended. In no event 
should tool steels be quenched until they are cold. 

One of the most common causes of cracking is due 
to careless tempering of quenched steels. Most people 
concerned with its treatment realize the dangers 
inherent in unrelieved quenching stresses, but still 
there remains considerable laxity. Generally, when 
trouble arises, it is because the parts are not quenched 
soon enough after quenching, or because tempering 
is not for a period sufficiently long completely to 
relieve the residual stresses set up in quenching. In 
either case cracks may appear at any time, from 
immediately after the quench until sometime after the 
tool has been placed in service. All tool steels should 
be tempered immediately after quenching and before 
cooling to below 200 F. 

Ideally, a tempering furnace would be awaiting 
tools removed from the quench. The furnace would 
be set for the temperature of the quenched tools 
Unfortunately this is not always possible, so a steam 
chest or heater should be available to provide storage 
space, at 200 to 250 F, for the tools until they can 
be tempered. Even with satisfactory hot storage 
facilities, tempering should not be delayed for more 
than an hour or two. 

Tempering is normally considered a reheating 
operation to attain desired physical properties. How- 
ever, tempering has the important task of relieving 
residual stresses caused by quenching. 

Many tools are reforged, remachined or reground 
to obtain maximum service. It is wise to anneal or 
stress relieve the parts before each of these operations 
and again before rehardening. Tool steels improperly 
conditioned invariably will crack. The steels are 
extremely sensitive to working and machining strains 
as well as to thermal shock in heating and cooling. 

All of the warnings presented here are important 
to satisfactory heat treatment of tool steels. Each 
precaution is necessary, and if all steps are properly 
watched cracking will be materially reduced, if not 
completely halted 
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MATERIALS & METHODS MANUAL 


This is another in a series of Manuals on engineering materials and processing 
methods, published at periodic intervals as special sections in Materials & Methods. 
Each of them is intended to be a compressed handbook on its particular 

subject and to be packed with useful reference data on the characteristics 


of certain materials or metal forms or with essential principles, best procedures 
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and operating data for performing specific metalworking processes. 
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Aluminum Alloy Castings 


by Floyd A. Lewis 


The advantages of aluminum are available to the materials 
engineer and designer in a variety of cast forms. How- 
ever, there are several considerations which must guide 
him before he decides which casting method should 

be used for the part to be made. In this manual the 
author discusses the various alloys, advantages and disad- 
vantages of the different casting methods and design 
limitations, and gives information on finishing of all 
types of castings. 
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Aluminum’s unparalleled record of 
achievement in World War II, notably in 
aircraft but also in many other types of ee!” ‘ 
military equipment, has stimulated a steadily ep *” 
increasing variety of peacetime applications ox 
of this versatile light-weight metal and its 
alloys. Continuing scarcities of other mate- 

rials and the fact that more engineers and 
3 designers became acquainted with aluminum 
; . and its unique properties during the war 
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: are significant factors in this increasing de. wg 
| F mand. r 
s: a 2 Not only is the use of aluminum expand. 

. po . ing in fields where it already was firml) 

7 _ ae 


established, but it also is invading fields 
heretofore considered the sole province of 
other metals and alloys. Aluminum allo; 
castings occupy a prominent place in th 
picture. To meet the rigid specifications 
laid down for castings to be used in military 
equipment, foundrymen expanded nd 
modernized their plants, procured elaborate 
control equipment, and developed improved 
production procedures. As a result, the 
aluminum foundries are prepared to pro- 
duce better aluminum castings for a wider 
variety of peacetime uses than ever before. 

Several other factors currently are favor- 
ing an increased use of aluminum castings 
: First is the matter of cost; in spite of gen 
bs erally spiraling prices on practically al 
: materials and products, the price of alumi- 
num is at the lowest level in its history 

only 15¢ a Ib. in ingot form. Second is the 

ease with which aluminum can be 
: chined; in these days of higher wage rates, 
the saving in machining and finishing costs 
alone may permit finished aluminum cast- 
ings to be brought to the point of assembly 
at a lower over-all cost than even iron 
castings. A third factor is the lower han- 
dling costs which aluminum’s lighter weight 
makes possible. 

Aluminum’s unique properties are wel 
known. Light weight, high electrical and 
thermal conductivity, excellent resistance t 
corrosion, desirable combinations of me- 
chanical properties, ease of machining, and 
variety of attractive surface finishes are the 
outstanding characteristics that place alu: 
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Fine detail can be achieved 
in aluminum castings. The 
excellent reproduction of 
design details can be seen in 
this architectural casting 
made of aluminum 
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um and its alloys at the top of the list for 
Smany casting applications. Not so well 
Bown are some of the high-strength and 
pecial-purpose alloys of relatively recent 
prigin. Many of these have proved them- 
elves in rigorous wartime applications and 
ow stand ready to turn in equally credit- 
Mable peacetime performances. For example, 
Mheat-treated aluminum alloy castings can 
now be produced having tensile strengths 
of the order of 50,000 psi. and hardness 
walues as high as 140 (Brinell). 

For many applications aluminum is the 


only material having the required combina- 


tion of properties. In others, because of 
its lighter weight, finished castings of 
Saluminum may cost less than comparable 
castings of other metals that are appropriate 
Sfor the job. For moving parts, aluminum’s 
Slighter weight means better performance 
Hand lower operating costs. Sometimes 
laluminum is ruled out solely on a cost 
basis. In many such instances, reconsidera- 
'tion with full regard to all the factors men- 


F tioned in the preceding paragraphs may 


point to the use of the lighter metal with 
Hall its desirable characteristics. 

When considering the substitution of 
aluminum for some other metal, the design 
Pshould be carefully studied with particular 
regard to certain factors closely related to 

iluminum’s distinguishing properties. Too 
§ often substitutions have been made without 
| adequate consideration of these factors; as 
Fa result, the full potentialities of aluminum 
often are not realized because the designs 
are unsuited to it. Consultation with an 
experienced foundryman will prove helpful 
;'o this study, as he often can suggest de- 
sign changes that will lead to simpler and 
| More economical production in the foun- 
Bry, (Throughout this article when the 
} word “aluminum” is used in a general sense 
; ‘Cis intended to embrace all alloys in which 
aluminum is the predominating element. ) 


Principal Alloying Elements 


Out of the large number of elements 
that can be alloyed with aluminum, prac- 
tical considerations have limited them to 
omparatively few in present commercial 
“loys. These are principally copper, sili- 
on, Magnesium, zinc and nickel, and to a 
Ssser extent manganese, chromium, tita- 
um and tin. Pure aluminum has low 
mechanical strength and poor casting quali- 
les, and the different alloying elements, 
eithe singly or in combination, are added 

ne purpose of providing improved 
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mechanical, physical or casting characteris- 
tics. 

Copper and silicon are added by far the 
most often and with few exceptions in the 
largest proportions. In general, the alumi- 
num-silicon alloys show greater improve- 
ment in casting qualities but not quite as 
high mechanical properties as those in 
which copper or magnesium are the prin- 
cipal alloying agents. Zinc has been used 
to a considerable extent in Europe because 
of its lower cost, but has had more limited 
use in the United States. Nickel is used 
chiefly in complex alloys to aid in retaining 
mechanical properties at elevated tempera- 
tures. Magnesium has come into more 
common use in recent years as improved 
methods of casting these alloys have brought 
lower cost. In fact, some of the highest- 
strength aluminum alloys are those con- 
taining this extremely light metal. 

The remaining alloying elements are 
added for special purposes where special 
characteristics are required and, in general, 





are used in small but carefully controlled 
proportions. Iron is one of the impurities 
in commercial aluminum, and in only a 
very few alloys is any iron intentionally 
added. None of the alloys show improve- 
ment in resistance to corrosion as compared 
with pure aluminum, but some of them 
are equally resistant or practically so under 
most environments. 

Some alloys reach their optimum prop- 
erties im the as-cast condition, but the 
higher-strength and special-purpose alloys 
usually depend on heat treatment to de- 
velop their superior or special characteris- 
tics. Heat-treatable alloys, as those respond- 
ing to heat treatment are called, all contain 
at least one element that is more soluble 
in aluminum at elevated temperatures than 
at room temperatures. For best results this 
element, such as the 4.5% copper of the 
aluminum-copper series, is added in 
amounts that are completely soluble at 
temperatures below the melting point of 
the alloy. 


Consumer preference has led to the widespread use of aluminum washing machine agitators 
Several different types are among this group of cast aluminum agitators. 
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Table |—Composition of Commercial Aluminum Casting Alloys 
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Nominal Composition, % Balance Aluminum Sand, 
Perma- 
Alloy Heat nent 
Designa- Magne- Treat-| Mold, 
tion* Copper | Silicon sium Zinc Nickel Others | able | or Die 
cl 4.5 — —_— — _ — Yes S 
CGI 10.0 — 0.25 — — —_— Yes S&P 
CN21 4.0 -—- 1.5 _ 2.0 ~- Yes S&P 
CS4 4.5 2.5 — — — Yes az 
CS21 9.5 4.0 1.0 — 1.0 — No P 
CS22 7.0 2.5 -- aa — — No S&P 
CS$23 6.5 5.5 0.4 -- —_ | — Yes P 
Gl _ — 4.0 _- -— ~- No S 
G3 _ — | 10.0 — -- — Yes S 
GSI a 18 | 40 oe ~- — | No | S&P 
GZ1 oo ~ 4.0 1.8 es ae No P 
$1* a 5.0 ae ~— _- | -— No S&P 
$2° a 5.0 --- -— — sect No S&P 
54° si 5.0 ia Kes iy Ghee No D 
$5 i 12.0 at oon a a No D 
$9" — 12.0 -- — — | _- No D 
SCcl 4.5 5.5 — — -—- ~-- No P 
$C2 3.5 5.0 — — — -— No D 
$c5* 3.5 5.0 — — — -- No D 
SCcé6* Me 8.5 — — —- ~- No D 
$C7 a ee — — — — No D 
Sc8 Se oe —- 1.0° 0.5’ -— Yes S&P 
$C21 Lae. 2 0.5 — — — Yes S&P 
$C41 L.5 12.0 0.7 — - 0.7 Mn Yes P 
$C42 *. SS ae 0.4 ~— 0.2 0.4Mn | Yes S 
| 
SGI — | JS 0.3 — — — Yes | S&P 
$G2" om | 9.5 os | — | — se No D 
$G3 wt ee ee Re ie — Me. |] -D 
SN41 1.0 ize}. ie — 2.5 — Yes | P 
ZG41 — | — | 06 5.5 -- 0.5Cr | Yes | § 
' From 1946 Tentative Specifications of Am. Soc. Testing Materials. 
2 Maximum values. 
% Alloys SI and S2 are identical except that impurities in S1 are held lower limits. giving if greater resistance 
to corrosion. S#4 is a similar alloy for die casting. 
‘ Impurities in these die casting alloys are more closely controlled than in the other die casting alloys « 


otherwise identical composition. 


These alloys are suitable for use only in cold-chamber machines 


Casting Alloys and Their Properties 


Some 30 aluminum alloys are in regular 
use for casting purposes, but perhaps less 
than ten are filling the majority of needs 
where special characteristics are not in- 
volved. Sand, permanent mold and die 
casting alloys included in the specifications 
of the American Society for Testing Mate- 
rials are listed in Table I with their 
nominal chemical composition. Other al- 
loys deviating somewhat from these com- 
positions have been introduced by the 
various producers. With the exception of 
a few new classes of alloys introduced since 
the ASTM specifications were formulated, 
however, these alloys cover in general the 


same fields of application as those listed in 
Table I. 
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The principal physical characteristics of 
the various alloys are given in Table II 
and the mechanical properties in Table III. 
As can be noted from Table III, there is 
considerable overlapping of mechanical 
properties. Therefore, within rather wide 
limits the selection of a particular alloy for 
a given purpose is greatly simplified. Once 
the mechanical requirements are known, 
final selection can be made on the basis of 
which alloy in the chosen group most com- 
pletely will meet the other requirements. 

Aluminum of commercial purity (about 
99.5%) has a specific gravity of 2.71. The 
specific gravity of the various casting alloys 
varies but little from this value, as shown 
in Table II, and for practical purposes all 


these alloys may be considered to weigh 
about 0.10 Ib. per cu. in. Commercially 
pure aluminum has an electrical conductivity 
of about 60% of that of the international 
annealed copper standard and a_ thermal 
conductivity of 0.52 in cgs units at a tem- 
perature of 25 C. Both properties have 
lower values in the alloys, the former 
ranging down to about 20% and the latter 
to about 0.20 in cgs units for the casting 
alloys. 

For all alloys the modulus of elasticity 
is approximately 10,300,000 psi., the 
modulus of rigidity 3,900,000 psi., and 
Poisson's ratio 0.33. Values given in Table 
III for yield strength show the stress that 
produces a permanent set of 0.2% of the 
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aitial gage length of the test piece. En- 
jyrance limits are based on 500,000,000 
ycles of completely reversed stress using 
he R. R. Moore type of machine and 
Seo he relatively low modulus of elasticity, 
varticularly as compared with iron and 
” means that deeper sections must be 
sed where aluminum is loaded as a beam. 
By proper design, however, deflections in 
castings can be kept within desirable limits 
and at the same time weight savings of 
from one-half to two-thirds as compared 
with cast iron can be effected. The lower 
modulus of elasticity is an asset where im- 
B® pact loads are to be resisted, since in general 
the Jower the modulus the greater the 
ability to absorb energy without permanent 
set. . ° 
in common with other materials, tensile 
strength, yield strength, and modulus of 
elasticity of aluminum alloys are lower at 
elevated temperatures than at ordinary tem- 
peratures. Some alloys, however, have bet- 
rer performance in this respect than others, 
as discussed later. At temperatures below 
© ordinary levels, the mechanical properties 
© are somewhat higher. 

Aluminum castings will exhibit a certain 
© amount of creep and growth under some 
» conditions. Creep, or permanent deforma- 
© tion under long-time sustained loads, has 
© been observed at or near the yield-strength, 

but practically none occurs at stresses of 
' about half the yield-strength value or less. 
| On exposure to elevated temperatures 
» many aluminum alloys exhibit an increase 
| in volume, over and above normal thermal 
expansion, which is retained upon return 
to the original temperature. This phenom- 
enon is called growth. The greatest increase 
in linear dimension observed so far is less 
than 0.2%; and, unlike cast iron which is 
subject to indefinite growth, aluminum 
growth proceeds to a definite point and 
StOps 

Growth could. be particularly trouble- 
some in connection with pistons and cylin- 
der heads that are exposed to elevated 
temperatures during normal operation and 
with any other casting where dimensional 
stability is a factor. By proper heat treat- 
ment, however, this growth process may be 
carried essentially to completion before the 
castings are placed in service and subsequent 
growth thus prevented. This treatment 
consists of artificial aging at relatively low 
temperatures for comparatively long periods, 
the temperature and time depending on the 
particular alloy. Both creep and growth 
can easily be allowed for in good design, 
and when proper allowances are made 
neither is particularly troublesome. 

Although some aluminum alloys have a 
tendency to score or scuff when subjected 
to mechanical wear, others, notably the 
piston alloys and the newer bearing alloys, 
have excellent wear-resisting qualities. The 
successful functioning of aluminum as a 
bearing material depends on high hardness 
and smooth finish of the opposed bearing 
surtace and adequate lubrication. 

Most of the aluminum casting alloys are 
casily welded by any of the common meth- 
ods. It is thus easy to join aluminum cast- 
ings to other aluminum parts in composite 
structures. In addition, it is often possible 
to repair discontinuities in castings by 
filling in with weld metal and machining 
the surface. 
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Table 11—Physical Properties of Aluminum Casting Alloys 
(Typical Values) 





















































Condition* S A x |& yz 
=] Eu ~s 
2 . =, | $2 |" | $<, 
a,j. bet SZ | 35 |\s- | B55 
< o 4 3 o 5 & ¢s¥z 
oie A 5 so Om le Ves 
% 2 3 evi s8i o ae sVY |28ea8/ §& 
s|/ 3s] 8 |£2/22| 2 Ree £E. |2es| 235 
e/°) 2] = /s8/35|3| &. | §% |$8e] eee 
=| 2] <4] </%|85| 2) F2 | Ex | SdelesS 
Cl _ — —_ S — |2.81 | 1195-1020} 0.33 12.7 35 
Cl — — —_|— S |2.81 |1195-1020| 0.35 12.7 37 
CGI — S _—_i— — |2.95 |1160-1005| 0.38 12.2 41 
CGI — —— _— S | 2.95 |1160-1005| 0.31 12.2 33 
CGI P -— — — | — | 2.95 |1160-1005| 0.32 12.2 34 
CN21 |} — S — | — | — |2.81 |1165-995 | 0.40 12.5 44 
CN21| — — P — | — |2.81 |1165-995 | 0.32 12.5 34 
CN21 |} — —|— — P | 2.81 |1165-995 | 0.32 12.5 33 
CS4 — —|— P — |2.78 |1160-980 | 0.33 12.2 35 
CS4 — —_|i- — P |2.78 |1160-980 | 0.45 12.2 50 
CS21 P —_ — | — | — 1|2.95 |1120-940 | 0.25 11.9 25 
C$22 4 ~- — — — 12.91 |1165-975 0.28 12.2 30 
CS22 | S — — — | — |2.91 |1165-975 0.26 12.2 27 
cs | P| — | —| — | — [289 [1110930 | O24 | — 24 
Gl | S ~- — — — |2.65 |1185-1075| 0.33 13.3 35 
G3 —_j—|— S — |2.58 |1150-840 | 0.21 13.6 21 
GSI Ss |—|— | — | — 1265 | 1170-1000) 03535 | 130 38 
GZ1 P -- — — | — |2.65 |1180-1050| 0.32 13.3 34 
Sl S —}|— — | — | 2.69 |1175-1070| 0.35 12.2 38 
$2 S a — — | — | 2.69 |1175-1070| 0.35 12.2 38 
54 D oe | et — | — | 2.69 |1175-1070| 0.35 12.2 38 
55 D omer — — | — | 2.66 |1085-1065| 0.37 11.1 39 
s9 D —_ — _- — | 2.66 |1085-1065| 0.37 11.1 39 
SCI P as fehl — | — | 2.79 |1140-960 | 0.34 11.9 37 
$C2 D ee et — | — | 2.78 |1135-970 | 0.27 11.6 28 
SC5 D oe eee — | — | 2.78 |1135-970 | 0.27 11.6 28 
SC6 D a ton — | — | 2.76 |1090-970 | 0.26 11.6 27 
= | D —_ | — | — | 2.76 |1090-970 | 0.26 11.6 | 27 
secs | S — | — | — | — | 2.77 |1120-950 | 0.27 — | 2 
scs | P -— | ~— | — | — | 2.77 |1120-950 0.28 am. | 29 
sc | — | — | Ss | — | — | 2:70 |1160-1075| 0.40 | 122 | 43 
sc21 | — — | — | — | S | 2.70 |1160-1075| 0.34 12.2 | 36 
$C21 — — | — { — |] P | 2.70 |1160-1070| 0.36 —_ | 
sc41 | P |e oe | 2.68 |1060-1055| 0.26 aS) ee 
scaz | s | — | — | — | — | 2.68 |1110-1055| 0.27 | 119 | 29 
| | 
SGI on -_ S — — | 2.68 |1130-1075| 0.40 11.9 | 43 
SG] = — ha | a S | 2.68 |1130-1075| 0.36 11.9 39 
SGI _ a a — P | 2.68 | 1130-1075]. 0.38 11.9 41 
SG2 | D —|—j|— — | 2.68 |1095-1050| 0.35 — | 39 
SG3 | D wilh ha ah rian OF hee | 2.68 | 1095-1050 0.35 ey hk 
suet | — | — | P| — | — | 2.72 |1095-1000] 028 | 105 | 29 
ZG41 | S —}|—}|—|— |[280| — om 13.7 | <5 























1 Jn these columns § denotes specimen cast in green sand; P denotes chill-cast specimen havin: 
similar to a permanent or semi-permanent mold casting; D denotes die cast specimen. 


ne properties 


2 CGS units—calories per sec. per sq. centimeter per centimeter of thickness per deg. centigrade. 


Because aluminum is so high in the 
electrochemical series it is subject to gal- 
vanic attack if joined to most of the other 
metals, such as copper and steel, in the 
presence of an electrolyte. This accounts 
for some of the severe corrosion that has 


been reported in marine applications, sea 
water being an excellent electrolyte. Exten- 
sive tests, however, have shown some alumi- 
num alloys to have excellent resistance to 
corrosion by sea water where contacts with 
other metals are avoided. 











Table I1l—Mechanical Properties of Aluminum Casting Alloys (Typical Values) 
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| sd ° 2 23s & =o 8 = & = 
+ 2 3 ex | em| &° 2 = ae << 2 S 
e © 5 7 jae | ee]. 8 2 ? ~ |! 34 : e 
3 Vv o = 3° 3 = + . e 5 = es i. > 
= o e = s2|32i 23 2-3 s 23 = 8 2% 23 
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Cl am _ we S om | 16,000 | 32,000 8.5 16,000 60 24,000 6,000 
Cl = — _ and S | 36,000 40,000 2.0 38,000 95 31,000 7,000 
CGI _ S — a — | 20,000 27,000 1.0 20,000 80 21,000 9,500 
>< _ — — S 30,000 40,000 0.5 43,000 115 29,000 8,500 
CGI de _— P — — 35,000 37,000 0.5 40,000 115 27,000 8.500 
CGI — _ — -- P 36,000 | 48,000 | 0.5 36,000 | 140 30,000 9,000 
cN2a | — S — — —— 18,000 | 27,000 | 1.0 18,000 70 21,000 6,500 
CN21 dee — — — S 25,000 28,000 2.0 _ 75 24,000 9,500 
CN21 _ — Pp — -- 34,000 40,000 1.0 34,000 105 26,000 10,500 
CN21 dow — oH tie P 42,000 47,000 0.5 46,000 110 31,000 9,500 
CS4 _ — — ii P — | 22,000 37,000 9.0 22,000 75 30,000 9,500 
CS4 | — — — Pp 26,000 40,000 | 5.0 26,000 90 32,000 10,000 
CS4 —- |}—- }]— — Pp 20,000 39,000 | 4.5 20,000 80 _ — 
C$21 P — —_ — — 24,000 32,000 1.5 32,000 100 22,000 | _— 
| $22 s f — _ — — 15,000 24,000 1.5 17,000 70 20,000 | 9,000 
CS22 | P | = — —_ | — 19,000 28,000 2.0 19,000 70 23,000 | ae 
| 
cs33 | — — P — — 16,000 | 29,000 | 1.0 16,000 95 22,000 | — 
Gl | s ~- —_ |— — 12,000 25,000 | 9.0 12,000 50 20,000 | 5,500 
G3 | -_ — — | 8 — 25,000 46,000 14.0 26,000 75 33,000 | 7,000 
GS! | s — — -— — 13,000 20,000 2.0 15,000 50 17,000 | am 
| 
GZ1 P — -_ — — 16,000 27,000 7.0 17,000 60 | 22,000 | it 
Ss] S — — ==. _- 9,000 19,000 6.0 10,000 40 | 14,000 6,500 
$2 S o — ~- _ 9,000 19,000 6.0 10,000 40 14,000 6,500 
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$4 D — — — — | 14,000 30,000 5.0 14,000 ia — 17,000 
$5 D ~- — — — 18,000 37,000 1.8 18,000 asa — 19, 
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Scl P — _ — — 16,000 28,000 2.0 16,000 70 25,000 in 
$C2 D — = — — 22,000 38,000 2.5 22,000 a — 22,000 
$C5 | D — — — — - 35,000 3.0 — nines — — 
SC6 = — _ — — 23,000 42,000 4.0 23,000 — — | 19,000 
$C7 D — — | — — 25,000 45,000 2.0 25,000 ap ei f 28000 
SC8 s | — — | — — 18,000 27,000 2.0 18,000 70 — | 10,000 
SC8 —- | —- _ — S 24,000 36,000 2.0 24,000 80 — | 10,000 
SC8 P — — | — — | 19,000 34,000 2.5 19,000 85 24,000 | _ 
Sscs _— —- — | —_— P | 27,000 40,000 3.0 27,000 95 nes = 
$C21 = — S — — 23,000 28,000 1.5 24,000 65 22,000 7,000 
$C21 _ — aoe —_ S 25,000 35,000 2.5 29,000 80 30,000 8,500 
$C21 — — aay _ S | 29,000 35,000 1.5 — 75 — 10,000 
$C21 i — =e _ P 27,000 43,000 4.0 27,000 90 30,000 9,000 
$C41 = — mts P — 27,000 41,000 2.5 27,000 90 — — 
$C41 _ _ P — — 26,000 40,000 0.3 26,000 97 — — 
SC4] ~ _ — ~ P 38,000 43,000 1.0 38,000 92 — — 
oo — bis — P 40,000 49,000 3.0 ome 97 mes cone 
saz | — — i — 20,000 33,000 2.9 20,000 82 _ — 
$C42 _ —-}/-—-|- S 28,000 36,000 2.0 28,000 81 — _ 
SGI — |— | § — — 20,000 25,000 2.0 22,000 60 18,000 7,500 
SGI ae ae ee <n S 24,000 33,000 4.0 24,000 70 27,000 | 8,000 
SGI | ee | ool hen P 27,000 40,000 5.0 24,000 90 =~ — 
| <2 | D a eee ee ay ae ee 4.5 20,000 ss a 18,000 
. ma | Df — | —1.— | — | 23000 | poo | 18 | 23600) — — 19,000 
SN40 | — —f Pep foe 28,000 36,000 0.5 28,000 105 | 24,000 | _ 
ef — | mde le | 2 43,000 | 47,000 0.5 43,000 | 125 | 27,000 | — 
ZG41 —-— |}— | #& | — | — 25,000 | 32,000 3.0 25,000 75 | 26,000 9,000 











1JIn these columns S denotes specimen cast in green sand; P denotes chill-ast 
specimen having properties similar to a permanent or semi-permanent mold 
casting; D denotes die cast specimen. 

* May be aged at room temperature, or artificially aged at higher temperature. 

® Tension and hardness values determined from standard half-in. dia. speci- 
mens individually cast in sand (S) and permanent (P) molds, and tested 
without machining off the surface. Tension values for die casting alloys 
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determined from standard %4-in. die cast specimens (D); hardness values « 
mot shown for die castings because they cannot be reliably determined 

4 Yield strength is the stress which produces a permanent set of 0.2% 0! th 
initial gage length (Am. Soc. Testing Materials Standard Methods of /¢" 
sion Testing-E8-46). 

5 Endurance limits are based on 500,000,000 cycles of completely reverse 
stress using the R. R. Moore type of machine and specimen. 

® Compression tests made on specimens having an I/r ratio of 12. 
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Before an alloy can be chosen for any 
ific casting, the method by which the 


astings are to be produced must first be 
letermined. This involves both functional 


economic considerations. The size and 
of the casting, minimum sectional 
ckness, dimensional tolerances, and sur- 


face finish are the primary functional fac- 


) be considered in making this choice; 
umber of pieces to be cast and the 
machining and finishing costs are 
mary economic factors. 
three principal methods of producing 
um alloy castings are the (1) sand, 
permanent mold (including semi- 
nent mold) and (3) die casting proc- 
Sand castings account for about 40% 
rrent aluminum casting production; 


CH, 1948 








Aluminum 


Alloy Castings 





Choice of Casting Method 


permanent mold castings (including semi- 
permanent) another 40%; and die castings 
the remaining 20%. These percentages 
reflect the trend toward increasing produc- 
tion of permanent mold castings, as that 
process accounted for less than 20% of the 
total before the war. Sand castings com- 
prised more than 60% of the prewar total 
and die castings less than 20%. 


Sand Casting 


In sand casting, the pattern is molded 
in sand, as with other metals, the mold 
being broken to extract the casting and the 
pattern being remolded for each unit pro- 
duced. Im permanent mold casting, the 
metal is poured in cast iron or steel molds 


: _ es 


This 3000-Ib. aluminum casting was made for use in a chemical plant. Alloy $1 was found to be well suited to the application because of its 
high corrosion resistance. 


which are so constructed that the mold may 
be opened and the casting removed. For 
full permanent mold castings, the cores 
are also made of cast iron or steel. The 
semi-permanent mold method differs from 
the full permanent mold process only in 
the substitution of sand cores for the metal 
cores. Die castings also are produced in 
metal molds, or dies; but whereas in per- 
manent mold casting the metal flows into 
the mold cavity by gravity, in die casting 
it is forced into the cavity under pressure. 
Both the dies and cores are constructed of 
heat treated alloy steel. 

Sand. casting is the most flexible of the 
three methods and is generally employed 
for large or intricate castings and for cast- 
ings of all types and sizes where the 
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quantity to be produced will not justify the 
construction of a metal mold or die. Sand 
casting also is used for longer production 
runs of small and medium-sized parts of a 
design suitable to modern high-speed mold- 
ing equipment where costs lower than for 
other methods can be established. 


Permanent Mold Casting 


Both permanent-mold and die-casting 
processes are inherently mass-production 
methods. They are, therefore, particularly 
useful where large numbers of identical 
castings are to be produced. A permanent 
mold and its arrangement of gates and risers 
is not subject to alteration after the mold 
has been constructed, except at considerable 
expense. Likewise, a die cannot readily be 
altered once it has been completed and 
heat treated. Therefore, it is important that 
the engineer designing parts for production 
by these methods have a clear comprehen- 
sion of the mechanics of the processes. 
Consultation between the designer, mold 
or die maker, and foundryman is especially 
important here to be sure that no impor- 
tant point is overlooked. 

Permanent mold castings have higher 
mechanical properties, greater uniformity, 
smoother surfaces, closer dimensional toler- 
ances, and better pressure tightness than 
sand castings. The higher mechanical prop- 
erties result from the finer grain structure 
developed by the higher rate of solidifica- 
tion in metal molds. Greater uniformity 
means that a lower factor of safety may be 
permissible in calculating the design 


After the casting method best suited to 
the design and production requirements 
has been determined, an alloy suitable for 
that method which will have the necessary 
properties may be chosen. Sometimes it 
is difficult to find an alloy that will ideally 
have all the desired characteristics. Usually 
the final choice will narrow down to the 
alloy representing the best compromise 
between two or more conflicting factors. 

The first decision to be made is whether 
one of the alloys not requiring heat treat- 
ment will provide the necessary mechanical 
and other properties, or whether one of the 
heat treated alloys will be required. As 
shown in Table III, heat treatment increases 
the strength, but usually lowers ductility. 
Although tensile strength is perhaps the 
most significant single characteristic to be 
considered, an alloy should not be chosen 
on the basis of that property alone. Yield 
strength, elongation, hardness, and com- 
pressive, shear and fatigue strengths are 
other mechanical characteristics that may 
be significant in any particular application. 

Attention must also be given to the cast- 
ing qualities. For simple designs where high 
strength is not a factor, the casting qualities 
do not require any special consideration; 
but if the design is complicated or if the 
castings must be pressure tight, an alloy 
having good casting qualities should be 
used. In general, alloys having difficult 
casting characteristics are required. With 
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stresses. By taking full advantage of these 
factors, castings made by the permanent 
mold method will require less metal for 
the same design stress than sand castings. 
The smoother surfaces and closer dimen- 
sional tolerances mean lower machining and 
finishing costs. These advantages offset to 
some extent the higher initial cost of the 
metal mold, as compared with sand-casting 
pattern equipment. 

Many designs that are too intricate to be 
produced from a practical standpoint by the 
full permanent mold process can be suc- 
cessfully cast by the semi-permanent mold 
method through the use of sand cores. The 
semi-permanent mold method thus extends 
the flexibility of the permanent mold proc- 
ess while retaining most of its advantages. 


Die Castings 


Ability to cast thin sections, accuracy, 
uniformity of reproduction, and low unit 
cost characterize the die casting process. 
In reproduction of surface detail and sur- 
face finish, die casting is superior to any 
other method. Die castings compare favor- 
ably in cost with permanent mold castings. 
The thinner sections possible with this 
method permit substantial savings in metal. 
The dimensional accuracy, smooth surfaces, 
and ability to cast threads and core holes 
contribute to minimum finishing cost. 

Two basic types of die casting machines 
are in use—the so-called gooseneck and 
cold-chamber machines. In the former, air 
pressures up to about 750 psi. are utilized; 
pressures ranging from about 3,000 to more 


Choice of Alloy 


complex designs it becomes mecessary to 
use the best casting alloy and to supply 
the necessary properties to the casting by 
increased section thickness. This is most 
true in permanent mold and die castings. 

If the castings will be exposed to corro- 
sive elements such as acids or salt water in 
service, then one of the alloys having high 
resistance to corrosion should be used. 
Machinability is another characteristic that 
should receive careful consideration for 
castings requiring considerable machining. 
While ease of machining and finishing is 
one of the outstanding characteristics of 
aluminum castings in general, some alloys 
machine easier than others. 

Where the castings must retain their 
strength at elevated temperatures, such as 
those used in internal-combustion engines, 
one of the alloys possessing this character- 
istic must be used. Some engine parts 
require good resistance to wear in addition 
to high strength at elevated temperatures. 
Pistons, for example, require this combina- 
tion of properties plus good casting and 
machining characteristics and low coefh- 
cient of thermal expansion. 

In applying the values given in Table 
III to an actual design, it must be borne 
in mind that those values are based upon 
tests made on carefully cast test bars. In 
some castings these characteristics may not 
be fully realized. For example, in castings 
involving thick sections where the rate of 





than 20,000 psi., produced hydraulicaiy to 
are employed in the cold-chamber machiy Allo 
The higher pressures exert a compaci 
action upon the metal as long as it remai, 
in the plastic state, which results jp , 
denser metal structure. Because of 4, 
superiority of the castings thus produce 
the gooseneck machines are gradually dis, 
pearing in favor of the cold-chamber unix 

Sand castings weighing from a {q, 
ounces up to 500 Ib. are commonly py, 
duced and castings up to 7,000 Ib. hay 
been made by this process. Permanent ap; 
semi-permanent mold castings from a {ey 
ounces to 50 lb. in weight are in reguly 
production, but permanent mold casting 
weighing up to 250 lb. and semi-permanen, 
mold castings up to 500 Ib. have beep 
produced. For die castings the weight rang 
is from a fraction of an ounce up to abou 
20 lb. Castings having over-all dimension; — 
up to 36 by 12 by 9 in. are being produced, cs 
but the dimensions in one direction ma 
exceed these, die castings up to 84 in. iy 
length having been produced. 

The importance of close collaboration 
between the casting user and the foundry. 
man in this consideration cannot be over. 
emphasized, as the most appropriate cas. 
ing method for many designs can best be 
determined on the basis of experience with 
similar designs. In addition, an experienced 
foundryman often can suggest design 
changes that will result in simpler and 
more economical production. More impor 
tantly, such changes usually promote the 
production of sounder castings that wil! 
have an increased service life. 
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solidification of the metal is relatively slow, 
the unit mechanical strength will be lowe: 
than that shown by the test bars. Likewise, 
in castings having thinner sections the unit 
mechanical strength may be higher than in 
the separately cast test bars. Also, in cast- 
ings having thinner sections the unit me- 
chanical strength may be higher than in the 
separately cast test bars. | 

For the same reasons, test bars machined 
from different parts of the same casting may 
show different mechanical properties, de- 
pending on the location from which they 
were taken. Section thickness and any 
foundry or other variables influencing the 
solidification rate of the metal will affect 
the mechanical properties of the casting. 

Selection of an alloy for,any given casting 
thus involves (1) consideration of foundry 
characteristics and physical properties, and 
(2) the determination of the proper factor 
to be applied to the specified mechanical 
properties in calculating the design stress. 
In determining this factor the class of ser 
vice for which the casting is intended must 
be taken into consideration as well 45 
variations in the properties of different 
sections. There are no hard and fast rules 
by which such factors can be determine¢ 
and applied; good judgment based on sound 
experience is the best guide. 

Outstanding characteristics and some 
typical applications of commercial alum! 
num alloys are listed in Table IV. By 
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Table 1V—Outstanding Characteristics and Some Typical Applications of Cast Aluminum Alloys 








Corro- | Cast- ae 
| sion ing achin- . ati ; a 
| Alloy | pesis- Prop- ability Outstanding Characteristics Typical Applications 
tance | erties 
fa | Good Good | Very | Good combination of mechanical proper- | (S) General, where high strength and ductility are required— 
| good | ties. flywheel housings, bus wheels, spring hangers, aircraft wheels 
and fittings, crankcases. 
eG] | Fair Good | Excel-| Good strength and hardness at elevated | (S&P) Air-cooled cylinder heads, bearings, bearing caps, bush- 
lent | temperatures. Good wear resistance. ings, tappet guides, automotive pistons, meter parts. 
ar | Good | Fair | Very | Good strength at elevated temperatures. | (S&P) Air-cooled cylinder heads, motorcycle, Diesel, and 
| good aircraft pistons, aircraft generator housings. 
css | Good | Good | Good | Good combination of mechanical proper- | (P) General, where high strength and ductility are required— 
ties. Good weldability. aircraft fittings, wheels, and gear housings, railroad-car seat 
acd frames, compressor connecting rods, fuel-pump bodies. 
CS21 | Fair Good | Very | High hardness as cast; retained at ele- | (P) Sole plates for electric hand irons. 
| good | vated temperatures. 
C522 | Fair Very | Excel-| Good general-purpose alloy. Good pres- | (S&P) Automotive cylinder heads, crankcases, oil pans, trans- 
good | lent | sure tightness. mission cases, washing-machine agitators, vacuum-cleaner 
*) housings, miscellaneous general-purpose castings. 
C523 | Fair Good | Good | High hardness; retained at elevated tem- | (P) Pistons and other high-hardness applications. 
peratures. 
Gl | Excel- | Fair Very | High corrosion resistance and good me-| (S) Dairy and food-handling equipment, cooking utensils, fit- 
lent _ good | chanical properties. tings for marine, chemical, and sewage use, ornamental housings. 
G3 | Excel- | Fair Very | Highest strength and elongation of any | (S) High-strength structural castings—aircraft fittings, levers, 
| lent good | sand casting alloy. brackets, railroad passenger-car frames. Not recommended 
kal where operating temperatures exceed 250 F. 
GS! | Excel- | Fair Excel- | High corrosion resistance. (S&P) Cooking utensils and pipe fittings for marine and gen- 
ear lent eral use. Ornamental hardware and architectural castings. 
GZ! | Excel- | Fair Excel- | High corrosion and tarnish resistance. (P) Cooking utensils and castings to resist atmospheric cor- 
lent _ lent _ rosion. 
$1 Very | Very | Fair | High corrosion resistance and pressure | (S&P) Carburetor bodies, refrigerator fittings, cooking utensils, 
good | good | tightness. marine fittings, food-handling equipment, architectural and 
ieee | ornamental parts. a 
$2. | Good | Very | Fair | Same as Sl except lower corrosion resis- | (S&P) Same as Sl where the higher corrosion resistance is 
|____|_good tance. not required. 
$4 Good | Very | Fair | Same as S82. (D) General-purpose castings with thin sections—carburetor 
| good bodies, refrigerator fittings, outboard-engine parts, marine 
eon. fittings. fi 
$5 | Very | Excel-| Fair | Good mechanical properties with excel- | (D) General-purpose castings of intricate design with thin 
good | lent lent castability. sections, or with both thin and heavy sections—typewriter 
| frames, outboard-engine pistons, dental equipment, instrument 
= el | cases. 
$9 Very | Excel-| Fair | Same as $5, but lower impurities. (D) Same general applications as $5, but where higher elonga- 
| good | lent | | tion is required. 
scl Fair | Excel-| Good | Good pressure tightness and weldability. | (P) Ornamental grilles, reflectors, and general-purpose castings 
A | lent requiring leak tightness and moderate strength. ractt 
$C2_ | Fair | Good | Good | Good combination of strength and duc-| (D) Simple castings without very thin walls. Brackets, 
ey F tility. frames, and levers with thick sections. _ 
SC5_| Fair Good | Good | Same as SC2, but lower impurities. (D) Same general applications as SC2, but where higher 
eee | 3 elongation is required. 
SC6 | Fair Very | Good | Same as SC7, but lower impurities. (D) Same general applications as SC7, but where higher 
z |__| good elongation is required. | 
$C | Fair | Very | Good | Good casting and mechanical properties. | (D) General-purpose castings; will cast satisfactorily in thinner 
et | good . sections than SC2 or SC5. 
SC8 | Fair Good | Good | Good general-purpose alloy. (S&P) General-purpose castings—piano plates and frames, 
gasoline and oil tanks, crankcases, typewriter frames, engine 
as SRS, SE tT ae parts, water-cooled cylinder heads. a 
C21 | Good | Excel-| Good | Good pressure tightness and weldability. | (S&P) Wide variety of aircraft uses requiring pressure tightness 
ait _ ee ae Retains strength at elevated temperatures. | and intricate high-strength castings, printing press bed plates. 
$C41 | Good | Fair Fair Good hardness and wear resistance at| (P) Pistons. 
| elevated temperatures. 
$C42 | Good | Excel-| Good | Retains strength at moderately elevated | (S) Wide variety of aircraft castings and intricate high-strength 
a a temperatures. castings. : Bs soos teren | wie fe 
SG] | Excel- | Excel-| Good | High strength and pressure tightness. | (S&P) General, where high-strength and corrosion resistance 
lent lent Good weldability. are required, particularly in automotive field, machine-tool 
bes Ae parts, hand wheels, aircraft-pump parts. 
SG2_ | Excel- | Excel-| Good Same as SG3, but lower impurities. (D) Same as SG3, but where higher elongation is required. 
lent lent ope VE ee ee . sis car tertile ratte 9 eA 
SG3_ | Excel- | Excel-| Good | Good casting and mechanical properties, | (D) General-purpose castings requiring high resistance to cor- 
lent _| lent ____| and corrosion resistance. -rosion. Cover plates, instrument cases. __ dniiiies 
SN41 | Good | Fair Fair | Good properties at temperatures up to| (P) Pulleys and sheaves, automotive and Diesel pistons. 
| | 500-600 F. Low coefficient of thermal 
ile Be tli | expansion. Good weldability. ee ee ee ee ved seal les oe y | 
ZG41 | Good | Good | Excel-| Good physical properties obtained by | (S) General, where high strength and ductility are required 
lent aging. without heat treatment. 















































































































































































































































1In { 


MARCH, 


1948 


ese columns, S, P and D designate, respectively, sand, permanent mold (including semi-permanent), and die castings. 
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Table V—Classification of Aluminum Casting Alloys 
by Type of Application 





Casting Method 














Permanent 
Class Sand Mold Die 
General-purpose alloys Ci. sc CS4 SC8 $C2 SCS’ 
ZG41 SC6* SC7 
S44. SS 
s9* 
General-purpose alloys CS22 Sl CS22 $l 
where pressure tightness _ is SC21 SGl $C21 SCl — 
required SG1 
Alloys for architectural and Sl Gl Sl GS1 — 
decorative purposes GS1 SGl GZ1 SGl 
Alloys with high resistance $1 $2 $1 $2 $4 S5 
to corrosion Gl GSli GZ1 SGl S9* SG2’ 
G3 SGl SG3 
Alloys retaining strength at CG1 CN21 CG1 CN21 
elevated temperature SC21 SC42 SN41 SC21 — 
CS21 SC41 
Piston alloys CG1 CN21 CG1l CNZ21 | 
CS23 SN41 | —- 
| SC41 | 














— 


class of application, the alloys may be 
grouped as shown in Table V. 


General-Purpose Alloys 


Alloys containing copper and _ silicon, 
either singly or together, or in combination 
with smaller amounts of other elements, 
comprise the groups that are most widely 
used for the great bulk of aluminum casting 
production. In addition, these alloys cover 
a wide range of mechanical properties so 
that they are useful as well for some of 
the more specialized purposes. Typical of 
this class of alloys are sand casting alloy 
Cl, permanent mold alloy CS4, and alloys 
CS22 and SC8 for both methods of casting. 
Alloys Cl and CS4 are greatly benefited 
by heat treatment and when so treated 
have excellent combinations of mechanical 
properties (Table III). Alloy SC8 is one 
of the most versatile of all the general- 
purpose alloys, having excellent properties 
in both the as-cast and heat treated condi- 
tions. 

The aluminum-copper-silicon alloys, such 
as SCl and SC8, have better casting charac- 
teristics than the aluminum-copper alloys, 
but are not as resistant to corrosion as the 
aluminum-silicon series. The copper con- 
tent provides strength and hardness while 
the silicon content improves the casting 
qualities and increases the resistance to 
corrosion. These alloys are particularly 
well adapted to casting work involving in- 
tricate design, having large differences in 
section thickness, or requiring pressure 
tightness. Excellent casting characteristics 
also are found in the aluminum-silicon al- 
loys such as $1 and $2, together with higher 
resistance to corrosion. For these reasons 
there is an increasing trend toward the use 
of aluminum alloys in which silicon is a 
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These die casting alloys suitable for use only in cold-chamber (high-pressure) machines. 


major alloying element. Although the 
machining of these alloys is more difficult 
than of many other aluminum alloys, the 
problem is simplified by proper technique, 
tools and lubricants. 

Pressure tightness, strength, corrosion 
resistance, and castability in particularly 
desirable combinations are the outstanding 
attributes of aluminum-silicon-magnesium 
alloys SG1 and SC21 (which also contains 
copper). When heat treated they have ten- 
sile properties comparable with those of 
the 4% copper alloys Cl and CS4. They 
are outstanding for all types of service re- 
quiring high-quality castings, especially 
those of intricate design. 

Sand casting alloy ZG4l1 is particularly 
useful where heat treating facilities are not 
available, as it attains desirable properties 
by simply aging at room temperature. Al- 
though the aluminum-magnesium alloys are 
especially noted for their corrosion resis- 
tance, one alloy, G3, has the highest 
mechanical properties of any of the com- 
mercially used aluminum sand casting al- 
loys. The alloy is difficult to cast, however, 
and unless special foundry practices are 
applied in handling it, these extreme me- 
chanical properties may not be realized in 
the completed castings. 

Among the die casting alloys, SC2 is 
commonly used for general-purpose castings 
that do not include thin sections. Alloy 
SC7 is somewhat similar, but its higher 
silicon content enables it to be cast into 
thinner sections. The aluminum-silicon 
alloys S4 and S5 have still better casting 
characteristics, as well as higher resistance 
to corrosion. Alloy S4 is widely used for 
thin-section castings of intricate design, 
while S5 is particularly adapted to designs 
including both thin and heavy sections. 
Alloys SC5, SC6 and S9 are identical with 





alloys SC2, SC7 and S5, respectively 


that the impurities, notably iron, nian 
trolled to closer limits, which’ provide 
higher elongations (Table III). Alloys 
SC5, SC6 and S9 may be used only in cold. 


chamber machines, while alloys SC), SC? 
S4 and S5 are suitable for either goosene;| 
or cold-chamber units. 


Architectural and Decorative Alloys 


Resistance to atmospheric corrosion and 
exceptional castability are the two prime 
requisites for alloys to be suitable for archj. 
tectural and decorative purposes. The aly. 
minum-silicon and aluminum-magnesiym 
alloys stand highest on the list in corrosion 
resistance, and the aluminum-silicon serie; 
has excellent casting characteristics which 
enable them to reproduce faithfully fine 
design details. The aluminum-magnesiym 
series has higher resistance to corrosion than 
the aluminum-silicon alloys but the cas. 
ing qualities are not as good. Both types are 
well adapted to surface finishing of vari. 
ous kinds, particularly the electrolytically 
produced oxide finish. (Surface finishing 
is discussed in a subsequent section of this 
manual. ) 

For the majority of architectural uses. 
including spandrels, plaques, name plates, 
doors, and ornamental work in general, al- 
loy Sl is excellent. Alloys Gl, GS1 and 
GZ1 also are used extensively, especially 
where the finish must match the finish of 
adjacent parts fabricated from some of the 
wrought aluminum alloys. Where higher 
strength is required, the heat-treated alu- 
minum-silicon-magnesium alloy SG1 is used 


Alloys Having High 
Corrosion Resistance 


As already indicated, the aluminum-sili- 
con and aluminum-magnesium alloys have 
the highest resistance to corrosion of an) 
of the aluminum alloys. Other alloys, how- 
ever, have better resistance to certain types 
of exposure. 

The aluminum-silicon series, notably al- 
loy S1 for sand and permanent mold cast- 
ing and alloys S5 and S9 for die casting, 
are widely used in marine work because of 
their excellent resistance to salt water and 
salt-laden atmospheres. Although the alu- 
minum-magnesium series is much more cor- 
rosion resistant, these alloys are not used 
so widely because of their difficult casting 
characteristics. By adding other elements, 
such as silicon or zinc (GS1 and GZ1), 
the casting properties are somewhat im- 
proved. The aluminum-silicon alloys, how- 
ever, are superior in mildly acid solutions 
such as those found in the textile industry. 
Both series, especially alloys $1 and Gl, 
find extensive applications in the food 
handling and chemical industries. Where 
high strength must be combined with high 
corrosion resistance, aluminum-silicon-mag- 
nesium alloy SG1 is excellent, providing 
good pressure tightness and weldability 4s 
well. Die casting alloys SG2 and SG3 are 
somewhat similar, impurities being more 
closely controlled in the former. . 

In severely corrosive environments, oxide 
surface finishes supplemented by a dichro- 
mate impregnation of the oxide film makes 
these alloys even more resistant to attack. 
These finishes are discussed in more detail 
in a subsequent section of this manua! 
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Aluminum bearings are being 
more widely applied in in- 
dustry. Shown are several 
bearings produced by the per- 
manent mold process. 


Alloys for Use at 
Elevated Temperatures 


Pistons, cylinder heads, and other parts 
of internal-combustion engines are among 
the most prominent applications requiring 
maintenance of mechanical properties at 
elevated temperatures. Alloys CG1, CN21, 
SN41 and SC21 all retain in relatively 
high degree their strength and hardness at 
engine operating temperatures (Table VII). 
All these alloys are improved by heat treat- 
ment, and choice of both alloy and heat 
treatment depend on the service conditions. 
Alloy CN21 is used for cylinder heads of 
air-cooled engines requiring good retention 
of properties up to temperatures of 500 to 
600 F. For crankcases and cylinder heads 
of liquid-cooled and Diesel engines and 
other applications involving temperatures 
upwards of 400 F, alloy SC21 has been 
‘ound to be especially suitable. 

In addition to the requirement for re- 
taining their mechanical properties at ele- 
vated temperatures, alloys to be suitable 
for use in pistons of internal-combustion 
engines must have good wear resistance, 
‘ow coefficient of thermal expansion, and 
good casting qualities. Alloy CG1 has been 
Widely used for this purpose in the past 
but bh is been largely replaced by alloys 
CN21, CS23, SC41 and SN41. Alloy CN21, 
also known as “Y” alloy, has some of the 
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characteristics of the aluminum-magnesium 
alloys; it is suitable for both sand and per- 
manent mold castings, but when used in 
permanent mold work special precautions 
must be taken to keep the castings free 
from dross and defects. Aluminum-copper- 
silicon alloys of the CS23 type also are 
used in the permanent mold production of 
pistons. 

Alloy SN41, containing silicon, nickel, 
magnesium and copper, has come to be 
used extensively for the production of pis- 
tons by either permanent or semi-permanent 
mold methods. Alloy SC41 is similar except 
that it contains manganese instead of nickel. 
A modification of alloy SN41, known ‘as 
Alcoa alloy D132, has been recently intro- 
duced by the Aluminum Co. of America 
for piston applications. Improved casting 
characteristics are claimed for this alloy, 
which has a nominal composition in per 
cent, as follows (balance aluminum): 8.5 
to 10.5 silicon, 2.0 to 4.0 copper, 0.5 to 
1.5 magnesium, 0.5 to 1.5% nickel. These 
alloys have the lowest coefficients of thermal 
expansion of the group and retain their 
strength well at operating temperatures. 

Alloy SC41 under normal conditions 
should prove to be slightly less expensive 
than SN41. Likewise, alloy SC42 is a less 
expensive alternate for alloys SC21 and 
SG1. It has somewhat similar characteristics 
and is used mostly for the parts of internal- 
combustion engines. It has good casting 





characteristics and retains its strength well 
at moderately elevated temperatures. 


The Ternalloys and Almag Alloys 


Among the more important alloys re- 
cently introduced and not yet included in 
the ASTM specifications are the Ternalloys 
developed by the National Smelting & 
Refining Co. and the Almag alloys developed 
by the Cooper Metallurgical Laboratories 
of Acme Aluminum Alloys, Inc. 

The Ternalloys are aluminum-magne- 
sium-zinc alloys similar in some respects 
to ASTM alloy ZG41. Three alloys have 
been developed having magnesium content 
of 1.6 to 2.0, 1.8 to 2.4, and 2.0 to 2.6%, 
and zinc content of 3.4 to 2.9, 4.0 to 4.5, 
and 4.6 to 5.1%, respectively. Compared 
with alloy ZG41, therefore, the magnesium 
content of the Ternalloys is higher and the 
zinc content lower. Like alloy ZG4l, all 
three alloys need only be aged at room 
temperature to provide good mechanical 
properties although artificial aging treat- 
ments are used in some cases to advantage. 
All three alloys are said to be suitable for 
both sand and permanent mold casting, al- 
though it is expected that their casting 
characteristics are inferior to those of some 
of the older alloys. Tensile strengths range 
from 35,000 psi. for sand castings to 44,000 
to 50,000 psi. for permanent mold castings. 
High dimensional stability is one of the 
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outstanding characteristics claimed for these 
alloys. 

Two Almag alloys have been introduced. 
These are aluminum-magnesium binary 
alloys, as the name indicates, Almag 35 
containing 6 to 8% magnesium, and Almag 
55, 10 to 11.5%. Almag 55 thus cor- 
responds closely to ASTM alloy G3, and its 
characteristics are therefore similar. Midway 
in magnesium content between ASTM 
alloys Gl and G3, Almag 35 has properties 
somewhat different from either. Tensile 
strength is of the order of 35,000 psi. It 
is said to be suitable for all casting proc- 
esses. Both Almag alloys have the high 
resistance to corrosion and relatively diff- 
cult casting characteristics that are common 
to all aluminum-magnesium alloys. 


Bearing Alloys 


Except for limited applications, the use 
of aluminum alloys for bearings is of com- 
paratively recent origin. Experimental work 


After the casting method and alloy have 
been chosen, the full details of design must 
be considered. In many respects the design 
of a casting for aluminum alloys is similar 
to that required for other metals. Special 
consideration, however, must be given to 
certain factors if best results are to be 
obtained. Close cooperation between the 
user, the engineer, the pattern, mold or 
die maker, the metallurgist, and the foun- 
dryman is necessary if the full potentialities 
of aluminum alloys are to be realized in 
the finished castings. 

Wherever possible, section thickness 
should be uniform throughout, especially 
in permanent mold and die castings. If 
sections of different thickness cannot be 
avoided, the thickness should be increased 
gradually, or blended, where sections of dif- 
ferent thickness adjoin. Sections should 
have a minimum thickness of ¥ in. for 
sand and permanent mold castings, although 
3/16 in. of thicker sections are required for 
most castings. Under special conditions, 
castings having sections thinner than 1 in. 
can be produced in permanent molds. Die 
castings having a major dimension of 6 in. 
can be produced with sections as thin as 
0.045 in.; larger die castings will require 
somewhat thicker sections, but thicknesses 
in excess of 0.15 in. seldom are required by 
the casting process alone. 

Large flat areas should be avoided, as 
they involve casting difficulties; slightly 
curved design usually can be substituted. 
Where added strength is needed, sections 
may be stiffened by reinforcing ribs which 
in general should be about 14 times as 
thick as the supporting sections. Ribs should 
have flat rather than rounded edges, to 
avoid overstressing the outer layers. Beads 
should be added to the outer edges of ribs 
wherever this can be done without undue 
complications. Generous fillets should be 
provided between ribs and their supporting 
sections as well as between adjoining sec- 
tions themselves. 
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initiated before World War II and con- 
tinued after the war has led to the develop- 
ment of three casting alloys for bearings, 
all intended for permanent mold casting 
and a variety of heat treatments. The first 
of these alloys contains nominally 6.5 tin, 
1.0 copper, and 1.0% nickel; the second 
is similar except that silicon is added; the 
third contains higher percentages of copper 
and nickel with an addition of magnesium. 
These alloys have high fatigue strength, 
excellent resistance to corrosion, high ther- 
mal conductivity, relatively low hardness, 
ability to minimize shaft wear, and flex- 
ibility. They have been used mostly in 
heavy-duty service such as connecting-rod, 
main, and thrust bearings, notably in the 
Diesel engine field; other uses are expected 
to follow. 


Miscellaneous Alloys 


Many special-purpose alloys have been 
developed for applications where specific 


Casting Design Factors 


Locating points for the guidance of the 
machine shop in machining the casting 
should be so specified with respect to the 
outside walls of the casting that they will 
not be affected by core shifts. They should 
be clearly indicated on the drawings. Special 
care is required in specifying locating points 
for castings to be made in permanent 
molds; it is advisable to consult with an 
experienced permanent mold foundryman 
in this matter. 

Both draft and shrinkage must be taken 
into account in the design. In sand casting, 
sufficfent draft, or taper, must be provided 
on all vertical faces to permit the pattern 
to be drawn from the mold. At least 1/16 
in. per ft. (0.59%) must be allowed, and 
the drawings should indicate whether this 
is to be added to or subtracted from the 
dimensions shown. 

In permanent molds, sufficient draft must 
be provided on the vertical surfaces to per- 
mit the casting to be removed from the 
mold. This will vary, depending on the 
orientation of the particular face with 
respect to the body of the casting. Because 
the metal has a tendency to shrink away 
from the outer surfaces of the mold cavity 
and to shrink tightly around the inner sur- 
faces, more draft is required on the inner 
than on the outer surfaces. On outer sur- 
faces the draft angle can vary from 1 to 
3 deg.; on inner surface it should be 2 
deg. minimum, 5 deg. desirable. 

As in permanent mold casting, parts 
designed for die casting must have sufficient 
draft to enable the castings to be removed 
from the dies, and the cores must have 
sufficient draft to permit them to be drawn 
from the castings. For round holes up to 
lg in. in dia., the required draft is 0.020 
in. per in. of depth; ¥4g- to %4-in. holes, 
0.016 in.; and 14- to 1-in. holes, 0.012 in. 
For larger openings, 0.012 per in. of depth 
Should be allowed for the first inch of 
diameter, plus 0.002 in. for each additional 
inch. On surfaces in square, rectangular or 





characteristics are desired. Their usefuly 
however, usually is limited to the partic, 
applications for which they are designed 
Typical of these highly specialized jj.) 
is a binary alloy containing 2% manoo,.. 
which has high resistance to slightly 4; 
solutions and has excellent ductility , 
has limited use because of its difficult cy. 
ing characteristics. 

Controlled electrical conductivity jg te 
quired in some electrical equipment, Dar: 
ticularly in the rotor bars of inductig; 
motors. In many rotors these bars are 
integral with the collector rings and Cooling 
fans by a special pressure casting proces 
When maximum conductivity is require; 
controlled compositions of essentially py;, 
aluminum are used. Where the design pe. 
mits slightly lower conductivity, the additio, 
of 1.5% silicon materially improves th. 
casting qualities. Where low electrical cop. 
ductivity is necessary, an alloy containing 
6 magnesium, 1.5 manganese and 1.52; 
nickel can be used. 


irregular holes, the draft may be the sam 
as for circular holes having diameter equal 
to the distances between opposite surfaces. 
Where draft is necessary on outside sur- 
faces, it should be about half that required 
on inside surfaces. On surfaces agains 
which shrinkage takes place, the draft 
should be the same as on inside surfaces. 

To compensate for the linear shrinkage 
resulting from the contraction of the molten 
metal upon solidification and cooling t 
room temperature, the pattern must be 
larger than the desired casting. This allow- 
ance may vary from 1/10 to 5/32 in. per 
linear ft., depending on variations in cast- 
ing design, alloy, and resistance to contrac- 
tion offered by the mold and cores. Less 
shrinkage allowance is required with pet- 
manent mold and die casting than with 
sand casting. 

Finish allowance necessary on different 
parts of a casting will wary, depending on 
the casting process, size of the casting, 
method of machining, and type of finish. 
For sand casting, simply rapping the pattern 
during the molding operation will often 
provide sufficient allowance where only 
grinding or filing is required. For small and 
medium-size castings to be finished in 4 
lathe, planer, or milling machine, 4 10. 
usually is sufficient; 44 in. or more is ft 
quired on large castings. Less finish allow- 
ance is required in permanent mold castings 
because of the smoother finish and greate! 
uniformity of dimensions; allowances 0! 
1/32 to 1/16 in. are adequate for small an¢ 
medium size castings, and up to % in. for 
large castings. ’ 

Finish allowances on die castings Wi! 
depend on the use for which the castings 
are intended. For many purposes the smoot! 
surfaces produced on castings made by 
this method are satisfactory without 40 
finishing operations beyond removing the 
fins which usually are formed at parting 
lines. In other cases, polishing operations 
are required and allowancés approaching 
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SECTION A-A 








se sectional views of a typical small aluminum casting (2 Ib.) show the application of design principles. Note generous fillets, blending where section 


thickness changes, reinforcing ribs, and core specifications. Dimensions shown are final. 


those specified for permanent mold castings 
may be necessary. Machining of die castings 
should be held to a minimum, as too much 
machining may remove the tough dense 
surface layer which is characteristic of 
castings produced by this process. Therefore, 
machining allowances in die cast designs 
should be held to a minimum. 

For all types of castings the design should 
permit mold parting lines to be straight 
wherever possible, as uneven parting lines 
usually will result in higher production 
costs. Deep pockets and small recesses 
should be avoided in order to simplify the 
design of the required cores. Undercuts are 
troublesome and should also be avoided 
whenever possible. 

It is highly advantageous to design parts 
for sand casting so that any necessary cores 
are formed as part of the mold. When 
separate cores are required, they should be 
kept as simple as possible. Long thin cores 
should be avoided wherever possible, be- 
cause of the danger of breakage. A design 
requiring two-piece or multiple cores re- 
sulting in fins also should be avoided, 
especially if the fins cannot be removed. 

Core prints in designs for sand and 
semi-permanent mold casting must be large 
enough to allow the escape of gases de- 
veloped during the pouring operation and 
(0 permit removal of any chills or strength- 
ening wires used in the cores. In castings 
that must be pressure tight, additional core 
prints beyond those normally required for 
core support may be necessary for the 
escape of mold gases. Any openings in cast- 
ing walls made by core prints that are not 
required for functional purposes may be 
closed by a threaded plug, a welded or 
bolted plate, or other means. Where core 
Prints are necessary in highly stressed sec- 
tions, a bead around the hold will compen- 
sate for the loss of section. 

In permanent mold casting, the metal 
(ores are withdrawn from outside the mold 
before the casting is removed. Complicated 
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parts may require the use of sand cores 
(semi-permanent mold method) or split 
cores and multiple-piece molds. These are 
more expensive and require more production 
time than simple cores and two-piece molds, 
and often design changes can be made to 
simplify both the mold design and the 
coring. Interlocking metal cores should 
never be used in permanent mold casting. 

Cores should be specified wherever pos- 
sible in die casting designs, as their use 
will promote structural soundness, insure 
uniform section thickness, and save metal. 
As in the other methods of casting, the 
simpler the cores can be the better. The 
simplest designs will require only cores 
that are parallel to the direction of the die 
motion; such cores may be permanently 
fixed in either half of the die. Long cores 
should be avoided unless they can be 
piloted into the opposite section of the die. 
Cores that are not parallel to the direction 
of motion of the die and interlocking cores 
introduce complications and therefore should 
be avoided insofar as the design will per- 
mit. 

Hard metal inserts often are used in 
aluminum castings at points subject to 
excessive wear or stress. These are usually 
cast iron or steel, but copper or brass may 
be used if properly protected to prevent 
their solution in the molten aluminum. 
Keyed inserts sometimes are used where 
high torque must be transmitted to a ro- 
tating aluminum part. Sufficient metal must 
be provided around imserts to prevent 
cracks from contraction stresses during 
solidification. Inserts should be knurled, 
grooved, or keyed so as to provide good 
mechanical retention under service con- 
ditions. Large inserts may be slotted where 
contraction stresses must be held to a mini- 
mum. 

The heating elements of electric irons and 
hotplates are often cast in place, providing 
better heat distribution and faster heating 
than could be obtained with separate heat- 


ing elements. Small-diameter copper tubing 
also can be cast into the walls of aluminum 
castings, providing passages for oil or 
other fluids, which could not be cast or 
machined because of their small diameter 
or curved direction. 


Dimensional Tolerances = = 
of Permanent Mold and Die Castings 


Dimensional tolerances can be held much 
closer in permanent mold than in sand 
castings, ranging from 0.02 to 0.05 in. On 
medium-sized castings without many part- 
ing lines, it is possible to hold within minus 
0.01 to plus 0.02 in. across parting lines. 
Across fixed portions of the mold cavity, 
tolerances can be held to plus or minus 
0.01 in. Straight cored holes may be held 
within plus 0.005 in. to minus 0.01 in. in 
dia. Minimum diameter of cored holes is 
4 in. 

In die castings dimensional tolerances 
can be held even closer than in permanent 
mold castings. On close dimensions, mini- 
mum tolerance is plus or minus 0.0015 in. 
per linear in., but not less than plus or 
minus 0.002 on any dimension. Fractional 
dimensions up to 7 in. have a tolerance of 
0.010 in. Dimensions up to 7 in. have a 
tolerance of 0.010 in. Dimensions affected 
by the parting line or other moving parts 
of the. die have an additional tolerance 
which sometimes is as much as 0.010 in. 
The flatness tolerance of die castings can 
be determined approximately by multiply- 
ing the longest dimension by 0.0015. 

Designers should not specify closer toler- 
ances than necessary or close tolerances at 
too many points on a casting. Draft angles 
and allowances also should be held to the 
specified ranges. Exceptionally close toler- 
ances and extremely small draft angles can 
be had only at higher cost and decreased 
production. 
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Testing and Inspecting Aluminum Castings 


Stress Analysis 


In the design of highly stressed castings 
it is important for most economical utiliza- 
tion of the metal to make a careful analysis 
of expected operating stresses in various 
parts of the castings under service con- 
ditions. To guard against fatigue failures 
from repeated loadings at high stresses, 
stress concentrations must be avoided. The 
exact locations where these concentrations 
may develop are difficult to predict. 

Until recent years it was necessary to test 
new designs under service conditions. If and 
when fatigue failure developed, the design 
would be altered and retested. This was a 
tedious, time-consuming, and costly process 
which delayed the commercial introduction 
of a new casting for a considerable time after 
its initial design. A brittle-lacquer method 
of stress analysis called the Stresscoat 
method introduced shortly before World 
War II has materially remedied this situa- 
tion. When a casting coated with this 
lacquer is loaded, cracks that develop in the 
lacquer give a direct indication of the 





strain, from which the stresses developed 
in various parts of the casting may be 
determined. The closeness of these cracks in- 
dicates the relative concentration of stresses. 
Although brittle lacquers have been 
known for many years, their primary use- 
fulness was in indicating areas stressed 
beyond the yield strength of the material. 
Development of Stresscoat extended the use- 
fulness of the brittle lacquers by giving 
quantitative indications of principal stresses, 
both tensile and compressive. By short- 
ening the time required to develop new 
aircraft engine designs from two years or 
longer to a matter of weeks, this method 
made a tremendous contribution to war 
production. Development work on other 
casting designs was similarly accelerated. 
Although the brittle-lacquer method will 
give a quantitative indication of strain over 
a considerable range, it is difficult to de- 
termine the strain at points where the 
stresses are highly concentrated. When these 
stresses must be determined, one of the 
well known types of strain gages can be 
used. For measurements at room tempera- 
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In the illustrated finishing operation, the workman is wire-brushing a cast aluminum 
alloy mandrel. 
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tures, a gage of the Huggenberger tyr ;, 
useful where a gage length of 14 ip ,, 
more is available for test. For shorter Bape 
lengths, down to 1/16 in., a photoelect;, 
gage of the developed by the reser, 
laboratories of General Motors Corp, ¢,, 
be used. Resistance wire strain gages x, 
useful where tests are desired at elevate; 
temperatures; these are practical for gap 
lengths as short as % in. 

After repeated stress analysis and desig 
alterations have culminated in a final design, 
it usually is desirable to test a highi 
stressed casting under service conditions , 
loads above those in normal oper. 
tion. Results of these tests will serve 4; , 
check against the correctness of the fin)! 
design. 

Photoelastic stress analysis with the i; 
of polarized light also is a valuable tq 
in locating regions where stress concentr. 
tions exist, especially in forms of irreguly 
contour. All that is necessary is to fashion 
a model of the part from a soft plas 
material. After it hardens, stress is applic 
and examination made by means of polw. 
ized light. Visual observation will show 
the locations of maximum stress. When <.. 
sign changes are made it is only necessan 
to fashion a mew model, or alter th 
previous one, after which a second examim 
tion can be made. 

The photoelastic method of analysis \ 
said to yield results in close agreement with 
the mathematical theory of elasticity. Sinc 
the development of Polaroid some yea 
ago, the cost of equipment required for this 
method has been brought within reach 
of even small design offices and laboratories 


X-Ray Examination in Casting Design 


X-ray examination proved of inestimable 
value in the inspection of aluminum i 
craft and other castings during the receat 
war. It will prove equally useful in mais- 
taining the quality of castings for peace: 
time uses. Development of the prope 
design, and establishment of proper foundry 
procedures also are facilitated by X-1 
examination. 

One of the larger aircraft companies '¢ 
cently made a thorough study of its pro 
gram of inspection by X-ray and other 
methods. Up to that time X-ray inspection 
had been used primarily as a tool in large 
scale routine inspection, with improvemet 
of the parts through correction of 0) 
defects revealed by such inspection more 0! 
a secondary function. After studying various 
aspects of the problem, it was decided thi 
this relative emphasis should be reversed 
Therefore, future work was based on the 
premise that the primary purpose of X-1/ 
inspection was to serve as a creative meat 
for improving the quality of castings 
changes in the design where this appeate 
to be necessary, by correction of fault 
foundry technique, and by improvemell 
in pattern or mold equipment. 4 

Thorough X-ray inspection of the init! 
castings of a new design will indicate whe! 
changes in the casting design, in the arrange 
ment of gates and risers, or in found! 
procedure are necessary or desirable for tht 
consistent production of sound casting’. 
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sand-blasting is used to finish cast aluminum parts, as is the case with this architectural part. 


Processing Aluminum Alloy Castings 


Heat Treatment 


Many aluminum alloys are used in their 
as-cast condition, their properties being 
entirely adequate for the applications to 
which they are best adapted. Other alloys 
depend on heat treatment for the develop- 
ment of their optimum properties; this 
is especially true of many high-strength 
and special-purpose alloys. Both sand and 
permanent mold castings are heat-treated. 
Die castings, however, because of their 
inherent internal porosity, are seldom heat 
treated, as the entrapped air and gases 

expand and raise surface blisters at 
treating temperatures. 
ree basic types of heat treatment are 


S 


Artificial aging 

Solution heat treatment. 

Solution treatment followed by arti- 
ficial aging. 


the name implies, artificial aging in- 


volves holding the castings to be treated 
at an intermediate temperature for a certain 
length of time. Both time and temperature 
are adjusted to affect the desired change in 
properties. This varies from a simple anneal 
to a stabilizing treatment which consum- 
mates during heat treatment most of the 
growth, or permanent increase in linear 
dimensions, of the castings that otherwise 
would take place in service. 

. Solution heat treatment involves heating 
the castings to a temperature just below 
the melting point of the alloy for a specified 
time, followed by sudden cooling, or 
quenching. Heating the alloys in this way 
increases the amount of alloying elements 
that are in solid solution in the aluminum, 
thereby effecting a more efficient distribu- 
tion of the alloying elements. Quenching 
causes the elements that are in solid solution 
at solution-treatment temperature to be 
retained in that condition upon cooling. 

If solution heat treatment is followed by 
artificial aging, some of the alloying ele- 


ments are precipitated in the alloy, which 
further increases the strength and hardness. 
Prolonged artificial aging provides dimen- 
sional stability, as already mentioned, but 
the strength and hardness pass through 
maximum values and drop, and at the 
same time the elongation may increase 
somewhat, in the process. 


Machining 


As mentioned in the beginning, the ease 
with which aluminum can be machined 
is one of the important advantages of 
aluminum castings as compared with cast- 
ings of other metals. Although the same 
general methods used with other metals 
can also be applied to aluminum, somewhat 
different procedures are necessary for opti- 
mum production. 

Relatively high machine speeds are recom 
mended. In fact, for most operations on the 
majority of alloys the highest speeds of 
which the machines are capable usually 
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will give best results. Even higher speeds 
than those ordinarily possible with standard 
machines could be used successfully, but 
larger driving motors probably would be 
required. 

Special attention to cutting tools is neces- 
sary for maximum production. High-speed 
steel tools are recommended for the majori- 
ty of alloys; but for alloys of high silicon 
content, which are somewhat abrasive, 
cemented-carbide-tipped tools give best re- 
sults. The following recommended practices 
represent the principal differences between 
aluminum “a other metals with respect 
to tools: 


1. Grind more top and side rake than 
is common for machining steel. 

2. Keep cutting edges sharp and free of 
burred or wired edges. 

3. Maintain smooth, bright tool sur- 
faces free from scratches. 


Rake angles may vary somewhat for the 
various alloys. In general, the larger rake 
angles are employed for finishing cuts and 
for alloys that are not free-cutting. As the 
success of machining aluminum depends 
to a large extent on tool finish, too much 
emphasis cannot be placed on the necessity 
of keeping the cutting edges keen, smooth, 
and free from grinding wheel scratches, 
burs, or wire edges. Best results are obtained 
by finish grinding on a fine or very fine 
abrasive wheel, then hand stoning with 
fine or very fine hand stone, or lapping. 
Whenever possible carbide-tipped tools 
should be diamond lapped. 

With high rates of machining, con- 
siderable heat is generated and, therefore, 
a generous amount of cutting compound is 
required. When only a coolant is needed 
either soda water or a soluble oil is used— 
in such quantities as literally to submerge 
the work. In some instances compressed air 
has been employed successfully to cool the 
work and blow away the chips. If lubrica- 
tion as well as cooling is required, one of 
the many ready-mixed cutting compounds 


Manufacturers having difficulty in ob- 
taining castings of other types in sufficient 
supply are turning to aluminum for an in- 
creasing number and variety of casting 
applications. They are finding that not only 
are aluminum castings in plentiful supply, 
but also that the aluminum foundries, with 
improved facilities, methods, and alloys de- 


Tentative Specifications for: (1) Aluminum-Base 
Alloy Sand Castings—B26-46T; (2) Aluminum- 
Base Alloy Permanent Mold Castings—B108-46T; 
Aluminum-Base Alloy Die Castings—B85-46T. Am. 
Soc. Testing Materials, 1946. 





Engineering for Aluminum Alloy Castings. T. R. 
Gauthier & H. J. Rowe. Paper presented at the 
annual meeting of the Am. Soc. Mechanical Engi 
neers, Dec. 3, 1947. 


Casting Alcoa Alloys. Aluminum Co. of America, 






is convenient to use. Where heavy cuts and 
slow feeds are employed for any reason, 
a high viscosity compound should be used. 
Finishing 

Perhaps no other commonly used metal 
offers as broad a range of surface finishes 
as aluminum. For many purposes, of course, 
no special surface treatment is needed, as 
the metal has an attractive appearance which 
suffers little change under a wide variety 
of service conditions. Where the plain 
aluminum surface does not provide the 
desired qualities, a larger number of easily 
applied finishes is available, ranging from 
the purely utilitarian to the highly decora- 
tive. They are applied by either mechanical, 
chemical or electrochemical means, depend- 
ing on the required surface characteristics 
and the desired appearance. 

Mechanical finishes, such as polishing, 
buffing, or brushing, produce attractive sur- 
faces which meet all the requirements of 
many applications. Sandblasting provides 
an excellent means of cleaning aluminum 
castings, at the same time imparting a 
uniform matte surface of pleasing appear- 
ance. Sand of various sizes, dust, steelgrit 
or shot can be used, depending on the 
desired effect. All these mechanical finishes 
may serve as either the final surface finishes 
themselves or as bases for additional fin- 
ishes. A _ so-called high-lighted finish is 
obtained by polishing or buffing the raised 
parts of a casting and sandblasting the 
remainder. Such treatments are particularly 
attractive for spandrels and decorative 
plaques used for architectural purposes. 

Surface effects not possible by mechanical 
means can be produced chemically, usually 
at lower cost. Frosted surfaces and Alrok 
finishes (developed and patented by the 
Aluminum Co. of America) are commonly 
applied to small castings. They are resistant 
to corrosion, but not particularly resistant 
to abrasion. 

Oxide coatings applied to aluminum 
surfaces by anodic treatment are perhaps 


Conclusion 


veloped during World War II, are better 
equipped than ever before to meet their 
expanding needs. 

Whether in designing an entirely new 
casting or in substituting aluminum for 
some less plentiful metal, it is important 
that the design principles applicable to 
aluminum be followed if the potentialities 
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the most versatile of all the various finjg, 

F ; A 65 
available. Like electroplating, the method ’ 
volves treating the parts in an electro} . 
but unlike electroplating, the parts are co. 
nected to the anode Ms the electric supp), 

_—"s Supply 
circuit instead of the cathode. As a resy| 
aluminum oxide is formed on the sutfac 
of the aluminum. This oxide coating 
many times thicker than that which forms 
naturally on exposure to the atmosphere 
and is also integral with the surface of the 
metal. These coatings have a hard SMooth 
surface and are resistant to atmospher, 
corrosion, wear, and chemical attack. They 
can be impregnated with a variety of dyes 
or pigments to produce a variety of color; 
or with corrosion inhibitors, such as th. 
chromates, to increase the resistance t 
corrosion. 

Unlike other metals, aluminum seldom 
is electroplated for protection, but is ofte, 
plated to produce an attractive finish 9, 
one having higher resistance to wea 
Chromium, nickel, copper, brass, silver 
gold, and oxidized modifications of thes 
elements all can be applied to aluminum 
The most common plated finish comprises 
successive deposits of copper, nickel and 
chromium over a zinc base. Brass, iron 
silver or chromium can also be applied 
over the zinc coating. 

Paint, lacquer or enamel sometimes prc- 
vides the most economical means of obtain. 
ing the required decorative or protective 
effect. When paint is used only for decora 
tion, little surface preparation is required, 
simple cleaning with a solvent usually being 
sufficient. When used for protection, how- 
ever, greater precautions must be observed 
in preparing the surface, as with other 
metals. Selection of the proper primer is one 
of the most important steps, zinc chromate 
providing excellent corrosion-inhibitive 
properties. Once the surface has been 
primed, almost any durable exterior paint, 
enamel or lacquer can be applied by brush- 
ing, spraying, or dipping. Both the chemical 
and anodic oxide finishes form excellent 
bases for paint. 


of this versatile metal and its alloys are © 
be realized fully. When these design prin- 
ciples are followed, users often find that 
aluminum castings, with all their many 
advantages in an increasing variety of appli- 
cation, frequently can be brought to the 
point of assembly at lower cost than cast- 
ings of other metals. 


Symposium: Experimental Stress Analysis 
Engineering, Dec. 1946. 

X-Ray of Aircraft Castings—Its Control a1 
B. C. Boulton J. Aeronautical Scier 
1942, pp. 271-283. 

Machining Alcoa Aluminum. Aluminum 
America, 1943. 

Finishes for Alcoa Aluminum. Aluminum 
America, 1946. 
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Because of its unusual combination of prop- 
erties, B&W High Carbon-Chrome (AISI 
52100) Mechanical Tubing is an ideal design 
and production short-cut to many mechanical 
parts such as . . . bushings, stamping tools, 


dies, machine parts, thrust collars, collets, etc. 
These same properties account for the wide 
use of this tubing for races and spacers in 
anti-friction bearings. 

The care and accuracy in B&W annealing 
methods give this tubing excellent machina- 
bility. In the as-quenched condition, it is a 
through hardening oil-quenching steel with 
maximum Rockwell C hardness of 65/66. 

Perhaps some parts you are now making 
can be made faster, cheaper and better by 
using B&W 52100 Tubing. Write for full 
information. 


BABCOCK 





























































































































































































































































































































































































































































































































































































































































































































































































































: | i 
TT Te > T | | 
r | | a 
HTT 
| 
| 
, | 
) | j 
é T t | | titi ; | 
Hic + NUMBER 157 MATERIALS: Plastics, General 
a. Price-Volume Ratios of Plasti 
Quantity Purchasable for One Dollar (Jan. 1948) 
( SHADED AREAS SHOW VOLUME OF ONE POUND) 
BASIC RAW 
CU. IN. MATERIAL PRICE CU. IN. 
MATERIAL PER DOLLAR PER POUND PER POUND 
imo cme 
’ PHENOLIC 134.5 0.165 22.2 
140 POLYSTYRENE 109 0.24 26.2 
7 UREA 75.5 0.245 18.5 
caitiieditaiediaiiah tote 
POLYETHYLENE 68.5 0.44 30.1 
120 
Op- VINYL POLYMERS 53.7 0.43 23.1 
[SI ETHYL CELLULOSE 47.7 0.52 24.8 
ign 
ical 100 MELAMINE 45.| 0.41 18.5 GBeAe 
ols, CELLULOSE ACETATE 43.8 0.48 21.0 
etc. 
ide ACRYLIC 30.8 0.75 23.1 
j 80 
- POLYAMIDE 19.3 1.26 24.3 
ing 
na- 
ae 60 
ith 
Sr yen rp 
ing 40 + 
by 
‘ull a8 
“ =n on om oe a 
20 \ \ 
\ 
J 
o 
Ww r} Se i 
uw oe © © . 
uJ za uJ onl aq i Bieal 
2 uJ = — = me 
oO 3 - — = uJ “s rt } +TTtt 
= > x 4 Oo = S oO = | 
° a WW sf J = > _! a TTT 
= > < ~ > > < 4 > » ar 
ae ke a ee ee oe ooh 
& 4 2 a > fF = Oo < TT 
Data supplied by Gerald C. Johnson Associates, New York 107 HH 
| 7 
Ds co) | J ] } | I saaee it de fe 
aan i | } | | aaae cy 
L i | | | | eae aN 
au q i | 7 rritl mae 




























































































































































































Prog 











An 
were 
the WV 
tute ‘ 
in Ch 
papet 
Platin 

. Alt 

THAT SL. LOG high 
prope 

fabric 

ASE 
I n 

Her hat, clothes, accessories . . . have tha So 4 
. el * ‘ was 
indefinable characteristic . . . that somethin one 
more than luxurious appearance—an unconMim Gern 
promising rightness. And in selecting hous. Pa 
hold appliances, cutlery, flatware, or any of thei >,.; 
myriad of things with which she lives ani Th 
works, she has the same unerring knack fom “*” 
recognizing solid value. adil 

She looks for long-wearing beauty, resistance ad 
to corrosion from food and acid, ease of damp Hi xcs 


cloth cleaning, and ability to “take it” for am with 
lifetime of trouble-free service. 










Does your product measure up to het 
standards? 


If not, better get in touch with the nearest 
Sharon Steel office. For Sharon Stainless Stee! 
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progress in Metals Development Work 


Condensed from Papers of the 
American Institute of Mining & 
Metallurgical Engineers 


An important group of technical papers 
were presented at the technical sessions of 
the Metals Divisions of the American Insti- 
ute of Mining & Metallurgical Engineers 
‘a Chicago last October. A number of these 
papers are digested here. 


Plating Molybdenum and Tungsten 


Although molybdenum and tungsten have 
high corrosion and temperature resistant 
properties, they are expensive and their 
fabrication is difficult. However, plating on 
base metals would provide an economical 
means of using them in many applications. 
So a search for a practical plating method 
was undertaken and the successful results 
reported in a paper by J. J. Lander & L. H. 
Germer of the Bell Telephone Laboratories 

“Plating Molybdenum, ‘Tungsten and 
Chromium by Thermal Decomposition of 
Their Carbonyls,” T. P. No. 2259). 

The paper describes the plating of molyb- 
denum and tungsten, and of compounds 
and alloys of these metals, by pyrolysis of 
their carbonyl vapors. Chromium has also 
been plated by this method with limited 
success. Probably the most important prod- 
ucts that have been obtained are the alloys 
with carbon, and the carbides of the metals. 
Either molybdenum or tungsten can be de- 
posited upon a base metal as a coherent 
and adherent coating. The hardness of the 
coatings depends upon the carbon content 
of the plating; it can be regulated over a 
wide range. Those coatings containing con- 
siderable carbon are harder than sapphire. 

This method of plating has also yielded 
new carbides, sulfides and oxides of molyb- 
denum and tungsten, and alloys super- 
saturated with carbon. 

In this carbonyl method of plating the 
base need not have good electrical conduc- 
tivity, as in electrochemical processes. Thus, 
low melting glasses, as well as other ceram- 
ics, can be plated. 

The few products which have already 
been studied seem to have many possible 
applications. Pure molybdenum and tung- 
sten coatings can be useful in electronic 
equipment and in the field of high tempera- 
ture chemistry. The hard alloys of these 
metals with carbon, and the carbides, pro- 
Vide good wearing surfaces for bearings, 
dies, rolls, and other tools. Molybdenum 
sulfide may be useful as a semi-conductor 
or as a lubricant. The carbonyl plating 
Process is also readily extended to the pro- 
duction of metallic and nonmetallic particles 
havine a wide range of dimensions. 

The process has, of course, certain techni- 
cal difficulties. The article to be plated must 
be exposed at the correct elevated tempera- 
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ture to a controlled flow of the proper 
gaseous atmosphere. Unusual precautions 
are required in the preparation of the sur- 
face and of the plating gas. 


Light Metals 


One of the ever recurring problems in 
certain alloys of aluminum is that of stress- 
corrosion cracking. An investigation was 
conducted by W. D. Robertson of the Mas- 
sachusetts Institute of Technology to evalu- 
ate the effect of tensile and compressive 
stress on the corrosion and stress-corrosion 
of 24S, a high strength aluminum alloy 
(“The Effect of Tensile and Compressive 
Stresses on the Corrosion of an Aluminum 
Alloy,” T. P. No. 2281). 

Three important conclusions were drawn 
from the test results: (1) The type of cor- 
rosion, general or intergranular, is indepen- 
dent of the existence or nature of the applied 
stress. It depends only on the metallurgical 
condition with respect to the development 
of preferential corrosion paths by non- 
uniform precipitation. (2) The function of 
a tensile stress is that of an accelerator only 
and therefore not a primary component of 
the mechanism of intergranular corrosion. 
(3) An applied compressive stress is with- 
out effect either on the type or rate of 
attack when the metallurgical conditions 
are such that intergranular corrosion is pos- 
sible. 

A paper by W. L. Fink & L. A. Willey 
of the Aluminum Co. of America discussed 
the quenching of high strength aircraft 
aluminum alloy, 75S (“Quenching of 75S 
Aluminum Alloy,” T. P. No. 2225). The 
properties of 75S alloy in the heat treated 
tempers, like those of many other aluminum 
alloys, are affected by the rate of quenching. 
Sufficiently slow quenching impairs the 
strengths and resistance to corrosion of the 


alloy. The range through which tensile 
properties are most adversely affected by a 
slow quench is from 750 to 550 F. 

When the average quenching rate through 
that range exceeds 800 F per sec., maximum 
strengths and resistance to corrosion are ob- 
tained. When the average quenching rate 
over the critical range lies between 800 F 
per sec. and 200 F per sec., the strengths 
are impaired slightly, but resistance to cor- 
rosion is substantially unaffected. At rates 
down to 35 F per sec., strengths decrease 
more rapidly and resistance to corrosion 
drops to a minimum. At still lower rates 
the strengths decrease very rapidly, but the 
resistance to corrosion improves. 

The percentage change in strength for a 
given quenching rate is the same for heavy 
extrusions as for sheet. Of course, a given 
quenching procedure will give a lower rate 
of quench for the heavy sections—especially 
at the center. 

Research on the solution heat treatment 
and aging of magnesium alloy AZ92 
(formerly ASTM No. 17 and also known 
as Dowmetal C or AM260) was the subject 
of another paper in the light metals field 
(“Factors Involved in Heat Treating a Mag- 
nesium Alloy,” T. P. No. 2282). Authored 
by A. E. Flanigan, I. I. Cornet, R. Hultgren, 
J. T. Lapsley & J. E. Dorn, all of the Uni- 
versity of California, the paper records the 
effects on the properties of AZ92 of various 
solution heat treatment and aging schedules. 
Following are a few of the conclusions 
based on solution treatment of tensile bars: 


1. Solution temperatures from 770 to 

775 F are most suitable. 

Local fusion occurs during solution 

treatment, but has no harmful effect 

on tensile properties. 

3. A coarse grain size increases the time 
required for homogenization. Foun- 
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BALDWIN LOCOMOTIVE 
speeds RODUCTION 


FHP 


Cross section of straight gap weld made 
with FHP in Locomotive mud ring. 









® Using the correct M & T electrode . . . plus a wealth of welding ““know- 
how”’ is the combination that consistently produces high speed, high quality 
fabrications at low cost in the Eddystone plant of the Baldwin Locomotive 
Works. 


An excellent example is their production line manufacture of water- 
space frames . . . or mud rings as they are more frequently termed. These 
rset used in locomotive boiler assemblies range from 4’ x 5’ up to 
10’ x 22’ in size and are made from bars 4” to 8” in width and 3” to 5” 
in thickness. All welding is done in straight-sided gaps with 5%.” Murex 
Type FHP electrodes at approximately 600 amperes . . . an overloading of 
current which few electrodes will withstand. Results, however, are extremely 
high speed operation with no sacrifice whatever in welding quality . . . a 
neat trick but daily routine at Baldwin where welding ingenuity and M & T 
electrodes combine to provide welding speed, quality and economy. 


Want literature covering the entire M & T line? Write today. 


METAL & THERMIT CORPORATION 
120 BROADWAY @ NEW YORK 5, N. Y. 


ALBANY «* CLEVELAND + PHILADELPHIA + = PITTSBURGH 
CHICAGO «+ SO. SAN FRANCISCO + NEWARK + CINCINNATI’ 
MINNEAPOLIS * HOUSTON + TORONTO 
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dry control of grain size is therefor 
important in castings destined {, 
solution treatment. 

4. Cracks result from water quenching 
direct from the solution temperature 

5. Bars quenched from 715 to 750 
after solution treatment are simil,; 
in tensile properties to air cooled bar; 


Pointing Tungsten Wires 


The problem of forming points on wire 
from 0.002 to 0.010 in. in dia. arose from 
the introduction of silicon and germanium 
point contact rectifiers as elements in micro. 
wave radar. In these devices a pointed 
tungsten wire makes a delicate contact with 
a semiconductor. Because the quality of 
such rectifiers is largely determined by the 
nature of this contact, considerable attention 
has been given to the formation of the 
metal point. An electrolytic method 4 
forming these points was described in ; 
paper by W. S. Pfann of the Bell Telephon: 
Laboratories (“An Electrolytic Method { 
Pointing Tungsten Wires,’ T. P. No 
2210). 

The process essentially involves partial); 
immersing the wires to be pointed in an 
electrolyte in a vertical position. Smooth 
rounded points are then obtained entirel; 
by electrochemical action. The process is 
independent of the depths to which the 
wires penetrate the electrolyte because the 
points are formed at the surface level. A 
single wire or many of them at once can be 
pointed. The method is applicable w 
wires of different diameters within a limited 
range. 

The electropointing method is simple and 
rapid. It is quite flexible; a difference in 
wire size or in the point configuration 
desired, involves little more than a change 
in the value of the shut-off current. Points 
of any desired degree of sharpness can be 
produced on tungsten and molybdenum 
Furthermore, by selection of suitable elec- 
trolytes, cathodes and voltages, the princi: 
ples should be applicable to a variety o! 
metals. 


Permanent Mold Cast Iron Castings 
Condensed from “Foundry Trade Journal’ 


The introduction of the Eaton-Erb proc 
ess into Great Britain, and its development 
and ultimate establishment as a commet 
cially successful competitive process, hav¢ 
fully justified not only the high initia! cos 
but also the arduous and exacting pit 
liminary work required. 

This process involves the continuous 
casting of cast iron into molds mounted # 
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he periphery of a large horizontal wheel. 
ne molds are iron castings. Before use, a 
efractory wash is baked on for protection 
,ainst direct contact with the molten iron. 
Fach cycle provides for cleaning and sooting 
nf the molds. The molds are filled in suc- 
ession as the wheel revolves. The time 
between pouring and removing the castings 
;; governed by the cycle of the machine and 
he setting of the ejection point. Generally, 
the casting is removed before the pearlite 
interval is passed. To eliminate possible 
chills, to obtain maximum machinability, 
and to minimize internal stresses, the cast- 
ings are all heated to a temperature within 
the pearlite interval and slowly cooled after 
a suficiently long holding time to graphitize 
all but the last traces of iron carbide. 
Ferrous castings made in the Eaton-Erb 
machine have shown better soundness, 
machinability and wear resistance than sand 
castings. Many castings requiring complete 
soundness, such as refrigerator valve plates 


Sand hydraulic brake and shock absorber 


ylinders, present considerable difficulties 
when conventional molds are used. Such 
castings made by the present process have 
been very satisfactory as evinced by total 
customer rejects of 0.2%. 

Increases up to 25% in machining speeds 
have been achieved on these castings as 
compared with identical operations on 
similar shapes and positions with castings 
made in sand molds. With normal lubri- 
under sliding friction (valve 


§ guides) , continuous rotary motion (refriger- 


ator connecting rods), and intermittent 


S sliding contact (gear teeth), the Eaton-Erb 


material normally outlasts sand castings 


pirom the point of view of wear. (C. D. 


Pollard, H. A. Redshaw & C. A. Payne. 
Foundry Trade J. (British), Vol. 83, Nov. 


20, 1947, pp. 237-245; Nov. 27, pp. 259- 


04, 


Wartime Materials Developments in 
Germany and Japan 


Condensed from 
Reports of the Office of Technical Services 


The following reports on technical de- 


| velopments in Germany and Japan during 
| 7 wat have been issued recently by the 
k JTHCe 


® Commerce, Washington 25, D. C. 


of Technical Services, Dept. of 


q High 'emperature Alloys 


Technical data on various types of heat 
resisting alloys considered or used in fabri- 


» ating turbine blades for gas turbine and jet 


‘agines in Germany are given in three 


One of the reports points out that 
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Rigidizing is a patented design-strengthening process 
applied to stainless steel, aluminum and other metals, 
that adds rigidity and gives the metal a beautiful 
textured pattern. For widths up to 36 inches, thick- 
nesses to .125— in sheet or strip, coil or cut lengths, 
solid or perforated metals. Can be colored and 
highlighted if desired. Readily formed by all cus- 
tomary methods. 






U. S. and Foreign Patents 


RIGID-TEX CORPORATION 


Buffalo 3, New York 


ncipal Cities 





Write on your busi- 
ness letterhead to 
Department M for 
complete details. 
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NOMINAL ANALYSIS 
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NOMINAL PHYSICAL PROPERTIES 


Tensile Strength . 82,000 
Yield Point . ‘ee . . 42,000 
Elongation in 2°°—-%... . 50 
Brinell Hardness . . . . . . 160 


LEBANO 


ALLOY AND STEEL 





FOR YOU... 


OR 25 years or more steels with an 

alloy content of 18% chromium and 
8% nickel have shown such remark- 
able resistance to corrosion that they 
have earned the name of “‘Stain- 
less’’ steels. 

Although basically the same, the 
modern, 1948 models of the “18 and 
8” stainless steels have been given a 
lot of PLUS values by recent metal- 
lurgical experience. 

The analysis of Lebanon’s Circle © 
22XM (left) is a typical example. In 
addition to increases in the percent- 
ages of chromium and nickel, approxi- 
mately 2.25% of molybdenum is 
added. It enhances the general corro- 
sion resistance to many chemicals and 
is an important PLUS value to many 
manufacturers—perhaps to you. 

If corrosion is one of your troubles, 
your metallurgists and design engi- 
neers should have a complete file of 
the new Lebanon Data Sheets describ- 
ing these alloys. Write for them today. 


LEBANON STEEL FOUNDRY + LEBANON, PA. 


"In The Lebanon WV alley” 
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having experienced production difficultie 
and service failures with solid turbi,. 
blades, the Germans developed a holly 
air cooled blade with an air distribution jp. 
sert which made the use of lower allo, 
compositions possible. Because of lio, 
shortages, seme thought was given to the 
use of a ceramic covering for low allo, 
steels. Surface treatments with aluminum by 
electroplating and subsequent diffusion ha; 
also been considered. (R. Schempp. Pp. 
80356, Use of Heat Resisting Alloys in the 
Manufacture of Gas Turbine Blades ;, 
Germany, 21 pp.) 

The second report discusses in detail the 
composition and use of austenitic, chrom; 
um-manganese, and ferritic steels. The de. 
velopment of creep resistant materials y 
governed by the necessity of conserving 
nickel, tungsten, molybdenum, chromium. 
and other alloys. German testing method; 
machines, and apparatus are also discusse: 
(PB-28557, Report on Visit to Germa: 
and Austria to Investigate Alloys for Use a 
High Temperatures, 89 pp.) 

Three methods used by a German com- 
pany to fabricate gas turbine blades are 
described in a third report. The methods 
used were: (1) machine turning a piece of 
steel bar, (2) deep drawing from a disk of 
steel, and (3) cold forming and welding 

The steel used was an austenitic chromi- 
um-manganese alloy steel. A special lubri- 
cant from corn starch, soap, graphite, and 
waterglass was used in the drawing process 
Ie eliminated the expensive pickling and 
copper plating procedure prior to eac 
drawing. By using the new lubricant the 
metal was coated prior to the drawing oper- 
ation and the coating dissolved with hot 
water after drawing and prior to annealing 
(J. Robinson. PB-81642, German Practice 
in Fabrication of Gas Turbine Blades, 16 
pp.) 



















Powder Metallurgy 

Cost-reducing powder metallurgy tech- 
niques developed in Germany are described 
in several technical reports. The principal 
report indicates that in developing powder 
metallurgy techniques the Germans worked 
along different lines from American metal- 
lurgists, especially in the manufacture 
sintered carbide hard metals. They relied 
entirely on the hot press method, while th¢ 
American industry pressed cold and sintered 
as a separate step. The Germans surmounted 
the difficulties usually associated with th 


len .< . ™ 
itaneous application of great ne 


simu a 
pressure (that of loss of the molten binder 
by extrusion) by using carefully weighted 
pre-pressed charges with a constant appa 
ent density to control the final volum 

The German hot press is of the graphite 
resistance type, the spring clamped mold 
being the resister with a separate mechani: 


MATERIALS & METHODS 
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al or hydraulic system available for apply- 
ing the top and bottom plunger pressure. 
‘A rotating disk method was universally 
wed for disintegrating all kinds of molten 
metals, alloys or even emulsions of non- 
alloying metals. Copper, silver and alumi- 
um powders as well as a number of dif- 
ferent powders for research were produced 
by the rotating disk method. 

“Production of metal powders by pressure 
jtomization with steam was also used. The 
shape of the iron powder particles produced 
by this method is more nearly spherical 
than those produced in the rotating disk 
method, but the “pressability” of the par- 
tide is found to be less satisfactory. (G. 
Comstock. PB 39354r, German Powder 
Metallurgy, 128 pp.) 

Another report describes the German 
methods for manufacturing iron powder 
cores. It concludes that the carbonyl iron 
powders used in Germany are of better 
quality than American powders of the 
same type. In addition, mixing and insulat- 
ing material is different although the 
same components are used. The mixing 
is of longer duration and is done in a 
liquid medium. The general method used 
is pre-insulation followed by drying the 
powder, then the main insulation, drying, 
pressing, and aging. Special attention is 
also being paid to the low carbon (0.1% ) 
and low nitrogen (0.01 to 0.02%) con- 
tents specified for some of the German 
powders. Seven German carbonyl iron pow- 
ders are listed with their grain size, produc- 
tion method, chemical analysis, electromag- 
netic constants, and fields of application. 
H. L. Krebs. PB-78996, German Methods 
for the Manufacture of Iron Powder Cores, 


15 pp.) 


Tungsten-Free Hard Metal 

Promising developments in tungsten-free 
cast hard metal for tooling purposes took 
place in Germany during the war. In the 
frst tests to develop tungsten-free hard 
metal, vanadium and titanium were used 
with iron as a binder. The results were so 
good that no other metals were tested. 
Titanium and vanadium carbide were 
made by carburizing the oxide or the ses- 
quioxide in a hydrogen atmosphere. The 
product obtained was ball milled, sifted 
through a 1000-mesh sieve, then ball milled 
with iron powder and sieved. The powder 
was then compressed and sintered. 

Early samples produced surprising re- 
ults. None of the samples possessed suffi- 
€nt strength to stand up to cuts of more 
‘han 1.2 sq. mm. cross section but a few 
odividual samples withstood cutting speeds 
‘Dove those of tungsten carbide hard metals 
Without cratering, according to the report. 

At the end of the war the tungsten free 
metal was still variable in quality, 
ut sufficient work had been done to prove 
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SIMPLY PRONECTION 


How can Nickeloid Metals beautify your product 


and still save money? Easy! 


They are a FINISHED ma- 


terial —— come to you ready to be formed, assembled. 
Nickeloid pre-plated Metals eliminate costly plating 


after fabrication . .. cut costs by saving steps. 


In these 


days of steel shortages we invite attention to our Chrome 
or Nickel platings on base metals of zinc, copper, or 


brass. 


Available in flat sheets or coils; bright or satin 


finish; plated one or two sides; wide range of gauges, 


tempers. 





Free New Booklet Tells 
USES for NICKELOID METALS 


This colorful illustrated book- 
let tells many of the in- 
genious ways in which manu- 
facturers are using Nickel- 
cid Metals to improve the 
appearance and marketabil- 


ity of their products. Write 
for it on your company 
letterhead. 








Ask our representative to call. 


AMERICAN 
NICKELOID 


COMPANY 
Estallished 1898 


PERU 6, ILLINOITIS 
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The first radiant- © 
tube continuous fur- 
nace was built by 
Holcroft in 1936, 
| and is still produc- 
ing efficiently. The 
furnace at right 
shows the simplicity 
of the Holcroft radi- 
ant-tube installation. 
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in 1936 for 
LARGER FURNACE CAPACITY 
utth GREATER ECONOMY 


Introduced by Holcroft in 1936, radiant-tube heating 
of continuous furnaces solved the problem of constructing 
larger, more durable furnaces for controlled-atmosphere heat 
treating. This development made possible the high-produc- 
tion furnaces of today. 





As applied by Holcroft, this heating method offers the 
following advantages: 


, Gas, oil or electric firing may be used, whichever is 
most economical. 


=> 


Combination oil-gas burners are available, with 
quick changeover provided. 


Holcroft burners are of closed-head design. Air and 
fuel are metered, and are progressively mixed as they 
pass through the tubes. This assures both maximum 
combustion efficiency and the uniform heating required 


; for maximum tube life. 
. 
he. 


The burner design permits floating control, with the 
same superior performance at all rates of heat input. 


All tubes are readily replaced without cooling the fur- 
nace; and electric heating elements are replaced without 
removing the tubes. 


These are but typical of the many advantages provided 
by Holcroft engineering leadership. Each Holcroft furnace is 
designed individually for its specific application, and com- 
plete metallurgical and engineering service are ‘pro- 
vided. Thus Holcroft assures maximum over-all economy 
in production heat treat furnaces for EVERY purpose. 











6545 EPWORTH BLVD. DETROIT 10, MICHIGAN 


CHICAGO 3 : CANADA HOUSTON 1 
C. H. MARTIN, A. A. ENGELHARDT WALKER METAL PRODUCTS, LTD R. E. MCARDLE 
1017 PEOPLES GAS BLDG. WALKERVILLE, ONTARIO 5724 NAVIGATION BLVD. 






























































that a very promising tungsten-free h,,j 
metal had been produced and that it wou; 
equal the performance of the more orthodg, 
hard metals for machining steel, nonferroy, 
metals, and plastics. (PB 78259, Cast Tung. 
sten Carbide and the Production of Tung. 
sten-Free Hard Metal, 73 pp.) 


Continuous Casting of Nonferrous Alloys 

Several novel machines for continuoy 
casting of light metals and nonferrous 4. 
loys were used during the war by the Ge. 
mans. Two methods of continuous Casting 
were used. One of these, the Junghar; 
method, employs a bottomless ingot mol 
12 in. deep of which the upper 2 in, js 
surrounded by a water jacket for cooling 
The rate of downward travel of the ingot is 
controlled by rolls which engage the solid 
ingot as it emerges from the mold. Th 
Junghans process eliminates the use of 
costly iron molds used under the old system 
Considerable savings are made in the nun: 
ber of analyses required because the met! 
cast by the machine is of more uniform 
quality. Since the extrusion press can always 
be worked at maximum capacity when using 
Junghans billets, there is an additional sav- 
ing in the extruded rod department. 

The other method, known as the Zunkel 
process, is based on the new and original 
idea of using a mold only slightly higher 
than the solidifying zone of a downward 
moving metal strip. The liquid metal is 
poured directly from the furnace through 
a short spout slowly and continuously into 
a water-cooled mold. The metal strip rests 
on the ram of a hydraulic pump and with 
the help of the pump the cast strip is 
lowered into the water. The strip solidifies 
on the outside only, the core remaining 
temporarily liquid. Quenching in water 
chills the metal at once, providing a very 
fine grain structure. 

The quenching process was modified by 
one German plant which substituted a water 
spray to strike the metal ingot as it left 
the mold. The spray form of chilling is o! 
particular importance for aluminum alloys 
which require a milder cooling of the sut- 
face. (F. L. Wolf & I. Egeberg. PB 81641, 
Metallurgical Practices in Germany, 44 
pp.) 


pr 


si 


Developments in Aluminum 

Welding of aluminum containers, et 
ployment of a new aluminum alloy knows 
as “K. S. Seewasser,” and the use of oxyhy- 
drogen rather than oxyacetylene welding 
are described in a British report on Get 
man aluminum practice. 

The new aluminum alloy was used in the 
production of mine shells and contained 2 
magnesium and 114% manganese. A rathet 
specialized technique of working with it 
described in the report. The alloy is used 
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the soft condition, in which state it has 
tensile strength of 30,000 psi. Generally 
neaking, the welding was good, although 
where it was carried out from one side 
aly the penetration was very erratic. 

In welding aluminum containers attempts 
» use a 7% magnesium alloy were unsuc- 
essful because of the so-called “Mausi” 
fect, the name given to the blistering 
hich occurs adjacent to the welds with 
onsequent reduction in strength. The Ger- 
mans realized that this blistering was asso- 
iated with a high parent metal gas content 
ond that the effect becomes more severe 
with increasing magnesium content. One 
light alloy manufacturer in cooperation with 
Uesigners produced a more weldable alloy 
known as Hy75 or Hy7S. It contained 5.6% 
magnesium and was stated to have a tensile 
srength of 40,000 to 48,000 psi. 

Gas welding was normally used for all 
the important joints of aluminum containers 
used for the transport of milk, gasoline, 
nitric acid and hydrogen peroxide. Three 
of six fabricating firms used oxyhydrogen 
welding in preference to oxyacetylene be- 
cause it was considered that the formér 
process gives sounder welds and because the 
flame is easier to manipulate and, therefore, 
was more suitable for inexperienced war- 
time welders. 

Only one firm used arc welding exten- 
sively for main joints, other firms used it 
only for lightly stressed welds and those 
not required to be pressure tight. Atomic 
hydrogen welding appeared to have been 
used to a very small extent and then only 
lor repair work or for welding very thin 
materials. (PB 34016, Welding of Alumi- 
oum and Aluminum Alloys with Particular 
Reference to the Manufacture of Pressure 
Vessels, 33 pp.) 


Magnetic Materials 

Four magnetic materials not made in the 
United States are described in a report 
that surveys the development of magnetic 
materials in Japan during the war. The 
four materials are: an iron-aluminum al- 
oy, “Alfer,” developed as a substitute for 
nickel; “‘Sendust,” a high permeability al- 
‘oy of iron, silicon and aluminum; and two 
permanent Magnet materials, “NKS” and 
OP", developed before the war. About 16 
other magnetic materials are made in 
Japan, including a few of the high-nickel, 
ugh permeability alloys used in quantity 
0 the United States. 

One important new application of mag- 
netic materials in Japan has been the use 
o! Alfer in magnetostriction projectors and 
microphones. It was also used to replace 

Kel in the cores of underground vibrators 
‘nd receivers. (PB 76031, Magnetic Devel- 
rag in Japan During World War I, 
“ pp 
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y BASSICK-SACK 


FINISHING BY LFA 
COMPOUNDS 


iD SS 


Here's what the Bassick-Sack Division of the Bassick Co. 
has to say about LEA: 

“We are using the LEA Method and LEA Materials 
almost exclusively in the finishing of our furniture hard- 
ware, and are finding them most satisfactory. We have 
every expectation of continuing to use them for cut-down 
and coloring operation on plated parts, solid cast-brass 
and stamped. We intend shortly to use them on die cast 
parts finished in either chrome plate or brass plate.” 

That's versatility: LEA Methods and LEA Compounds 
doing several jobs (including cut-down and coloring) on 
a variety of articles (plated, stamped, sand-cast and even- 
tually, die-cast). This wide range of applications may give 
you some conception of how LEA will fit into your pro- 
duction line. If you are burring, polishing or buffing 
metals, plastics or woods, LEA, with 
more than twenty years’ experience 
in the finishing field, may be able to 
assist you in cutting costs and im- 
proving the quality of your finishing. 























16 CHERRY AVENUE WATERBURY 86, CONNECTICUT 
3-LM-1 
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Would your products look better, operate more efficiently, 
if they could be made lighter without sacrificing strength ? 

Chances are the answer is “yes.” And chances are good 
that you can do this job with Armco High Strength Stain- 
less Steels. The problem of using them effectively —with- 
out increasing ultimate costs—is usually one of proper 


design. 
USE OF STIFFENERS 


Sufficient rigidity can often be obtained with light sheets 
of Armco Stainless Steels by increasing section-depth, 
such as by corrugating. Where localized deflection is apt 

ur. stiffeners like those shown here are often used 
strengthen parts subjected to heavy stresses. 

These sectional shapes, welded or riveted to the struc- 
ture. prevent buckling and supplement the inherent high 
vield strength obtainable in specially processed stainless 


| an 


erades. [They mav take such forms as rles, channels. 


, 
r-sections. 


OTHER SALES ADVANTAGES 


Streneth by design has giver more than one product a 


ss 


strone foothold in a highly competitive market. Combine 


this with all the other advantages of Armco Stainless 
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Steels—resistance to heat and corrosion, an enduring! 
beautiful finish, lasting customer appeal—and you ha 
a powerful sales weapon. 

These excellent properties of Armco Stainless Steel: 
may be the means of improving your products, or those 
you are designing for the future. Let Armco’s engineer: 
work with you; and then you be the judge. Write The 
American Rolling Mill Company, 

198 Curtis Street, Middletown, 
Ohio. Or call our nearest district 
ofice or Armco Distributor 


Export: The Armco International Corporation 
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MATERIALS AND EQUIPMENT 


New Metallizing Product Bonds With Smooth Surfaces 


A new metallizing product, Sprabond, 
originated by the Metallizing Engineering 
Co., Inc., Long Island City 1, N. Y., tends 
to revolutionize the conventional metalliz- 
ing process. 

Where it had previously been necessary 
to perform such operations as undercutting, 
roughening, grooving and cutting dovetails 
in preparing the surface for metallizing, 
the new product reduces the conventional 
8-step procedure to three steps. Formerly, 
bonding was mechanical in nature. 

Sprabond, it is claimed, produces a bond 
of a physichemical nature. As a result it is 
not necessary to perform any surface prep- 
aration other than rough turning or grind- 


The worn shaft above was rough turned 


and built up with Sprabond. 
1948 
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ing to produce a perfectly clean contact 
area. The new product is then applied to 
the cleaned surface by means of a metal- 
lizing gun through which the Sprabond 
wire is fed. The spraying temperature is 
about 6300 F and the metal is fed through 
the gun at a rate of speed dependent upon 
the wire melting point and size of wire used. 
The use of Sprabond is highly satisfac- 
tory on all common steels, stainless steels, 
Monel, nickel and chromium-nickel alloys, 
cast iron, cast steel, magnesium and alumi- 
num. It provides a fair bond with lead, 
tin, zinc and galvanized iron but does not 
bond well with copper, brass, bronze, 
chromium plate or Duriron. 
Developmental work is in progress to 
improve its bonding on intricately shaped 
parts and in the corrosion resistant field, 


Flexible Welder for Submerged 
Melt Welding 


A new flexible welder for submerged 
melt welding has been developed by Linde 
Air Products Co., 30 E. 42 St., New York 
17. 

The machine is particularly useful for 
making welds that are inaccessible for fully 
automatic welding, making short welds 
where it is not worth while to mechanize 
the operation, building up deposits of al- 
most any size or shape, and depositing metal 


to repair weld or casting defects. The welder 
can be used as a primary welding tool in 
a small welding shop or as a supplementary 
tool for fully mechanized installations. 

The welding nozzle on this machine is 
at the end of a 20-ft. long flexible hose. 
It can be moved from one weld to another 
without stopping to set up tract, carriage, 
or other guiding equipment. The flexible 
hose, connecting the nozzle to the main 
machine assembly, contains the welding 
current cable, and two tubes through which 
the welding rod and the granular material 
are fed. Bare welding of any size up to 
5/32-in. dia. in the standard 25-lb. coils 
can be used in the machine. 

Granular welding composition is con- 
tinuously supplied to the welding nozzle 
by compressed air from a storage tank in- 
cluded on the main machine assembly. This 
tank, holding about 75 lb. of the material, 
provides an adequate supply so that an 
entire 25-lb. coil of welding rod can be 
fed without interruption and without dan- 
ger of flash, which might occur frequently 
if a smaller supply were used. The granular 
material flows by gravity from the welding 
nozzle and the operator controls the depth 
of the layer laid down by the height at 
which he holds the nozzle above the work 
surface. 

The welder has a capacity of 900 amp., 
either direct or alternating current, which 
can be supplied from any welding generator 
or transformer. Compressed air at about 
35 psi. pressure is required to force the 
granulated composition through the flexible 
tube to the nozzle. Only a small amount 
of compressed air is used, about 110 cu. ft. 
being required for each tank full of welding 
composition for each 25 Ib. of rod de- 
posited. 
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A 200-ton hydraulic press for straighten- 
ing weldments, castings and other large area 
parts has been designed by the Hydraulic 
Press Mfg. Co., Mt. Gilead, Ohio. A unique 
feature of this press is that maximum pres- 
sure can be applied at any point within a 
120-in. by 38-in. area of the stationary 
press bed. Pressure ram is movable for 
120 in. in a horizontal plane along the bed 
and can also be traversed for 38 in. in a 
horizontal plane at right angles, between 
the two sets of strain rods. 

Positioning of the ram is controlled elec- 
trically by the operator at a central control 
station. Vertical hydraulic traverse of the 
ram to and from the work is controlled 
by convenient hand lever at the control 
station. A dial type hydraulic pressure 
gage informs the operator the exact pressure 
being applied to the work. 

The H-P-M Co. has designed and built 
a large number of straightening presses 
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New Hydraulic Press Straightens Large Parts 


which provide for the pressure unit to be 
traversed along the bed, but this press 
represents the first known application of a 
pressure unit which not only can be tra- 
versed along the bed, but can also be tra- 
versed at right angles to the bed. 

This 200-ton straightening press is a 
completely self-contained unit requiring 
only electric power for operation. An 
H-P-M Hydro-Power radial variable de- 
livery type pump generates the hydraulic 
pressure for operation. Oil is used as the 
pressure medium. 

Maximum daylight space between ram 
facing and bed is 36 in. Maximum ram 
travel is 18 in. The hydraulic pump is 
driven through flexible coupling by a 5-hp. 
electric motor. All hydraulic equipment 
(pumps, valves and controls) as well as the 
press flame members were designed and 
manufactured by the Hydraulic Press Mfg. 
Company. 





The pressure ram of this 200-ton hydraulic press is capable of being traversed at right 
angles to the bed as well as along the bed. Maximum pressure can be applied at any point 
within the press bed. 





Strippable Coatings Protect Materials 


Two new strippable coatings have been 
introduced to protect metal surfaces during 
shipment, storage, handling and some types 
of fabrication. 

Copeel, an easily removable plastic mate- 
rial, was developed by Maas & Waldstein 
Co., 438 Riverside Ave., Newark. This 
product provides an envelope type coating 
which protects metals and finished products 
from corrosion and scratches. Copeel is 
also water resistant and finds wide applica- 
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tion in the protection of machined precision 
parts. It can be removed easily by simple 
hand stripping. 

Peelcote, a vinyl based coating with com- 
plete chemical inertness, was designed by 
the Watson-Standard Co., 225 Galveston 
Ave., Pittsburgh, to protect metals against 
defacing and corrosion. It can be applied 
by spray or dip methods, dries rapidly, and 
can be removed quickly and cleanly by 
peeling. 


Liquid Inhibitor Effective In Cold ay 
Hot Pickling 


Enthone Inhibitor No. 9 is being py 
duced by Enthone, Inc., 442 Elm St, Ne, 
Haven, Conn. 

This product is a liquid inhibito, that 
dissolves readily in acid solutions, It jg 
especially important where exhaust venti), 
tion is not available. Another feature js its 
inhibiting action, in both hydrochloric and 
sulfuric acid solutions, which is over 90, 
and in some cases ranges up to 98%. 

Enthone Inhibitor No. 9 is suitable {o, 
use in both cold and hot pickles. Since ft 
does not attack the base metal and leayy 
a bright surface, it provides an excelle, 
base for plating or hot coating. 


@ Industrial Products Co., 2820 N. Fourh 
St., Philadelphia 22, has announced a ney 
vacuum lifter designed for lifting, feeding 
and positioning sheets of metal and othe 
materials in stamping machines and die. 
presses. It operates by striking rubber cup 
against material to be handled. This pro. 
duces and retains a vacuum within the cup 
until it is released by depressing conver. 
iently located trigger. Overall length of the 
lifter is 15 in.; height at cup end 1) in 
weight 44 oz. 


Radiation Pyrometer Measures 
Temperatures Above 1000 f 


A new radiation pyrometer has been 
designed by the Pyrometer Instrument C 
103 Lafayette St., New York, to determine 
temperatures above 1000 F by thermo-elec- 
tric principles. This mew instrument 1 
self-contained, weighs less than 2 Ib., is 
direct reading, and requires no outside 
connections, lead wires, batteries or other 
accessories. 

The pyrometer is automatic in its opera- 
tion and requires no skill or previous 10- 
struction in its use. It is only necessary to 
sight the instrument at the object being 
measured and read the temperature on its 
direct reading scale. The special indicator 
locking device holds the pointer at the 
reading obtained until a button is pushed 
permitting the indicator to return to 1 
zero position. 

The operation of the instrument is based 
upon the established laws of radiant heat 
A very sensitive vacuum thermocouple 
within the instrument is sighted at the 
object being measured and the resultant 
electro-motive force operates a galvanomett! 
calibrated in direct degrees of temperaturt 
The instrument is constructed in a ste 
housing so that it is immune to externa! 
magnetic and electrical influences. 

The pyrometer is applicable whereve! 
spot temperatures above 1000 F are to > 
measured quickly and accurately, such 4s 
in all types of furnaces, forgings, fire boxes, 
kilns, retorts, etc. 


MATERIALS & METHODS 
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EVERY FOURTH PART 
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N-A-X HIGH TENSILE. - CARBON SHEET STEEL 


Each ton of N-A-X HIGH-TENSILE can be made 
to produce up to 33% more parts. Its greater 
strength and corrosion resistance permits 
lighter sections. The saving in steel is trans- 
lated into ‘“‘bonus”’ parts—as much as one 


extra part for every three you now produce. 


GREAT LAKES STEEL CORPORATION 


-X ALLOY DIVISION DETROIT 18, MICHIGAN 
aie OF NATIONAL STEEL CORPORATION 


hN 
We 








“Brake Shoe Research serves you today and anticipates tomorro 


Wm. B. Given, Jr.. Presi 











@ Preparing specimens for X-ray! 


X-ray diffraction apparatus » 





f abrasion resistance and wear resistance are the prime requirements 
in the castings you use ... ABK Metal provides the answer. This is 
especially true since ABK Metal is backed by American Brake Shoe 
Company’s vast practical knowledge of metals and foundry techniques. 


ABK Metal castings are subjected to the production controls of 
chemical analysis, hardness and mechanical testing, each of which 
is important. But the important key to their serviceability is struc 
tural control accomplished by fundamental microscopic and X-ray 
diffraction techniques. Careful piloting in a full-sized experimental 
foundry is followed by periodic checking in the production foundry 
to insure sound castings free from injurious internal stresses. 


We welcome inquiries on any phase of your need for castings 
whether of ABK Metal (wear resist), Gray Iron or Meehanite® as 
made by Brake Shoe. 
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Air Spot Welder Combines £¢ 
Versatility 

The new 3-Kva spot welder mad. 
Banner Products Co., 4951 N. 29 St., Mil 
waukee 9, Wis., answers the need for ' 
low cost, versatile, air-operated spot Welde, 
Its outstanding features include Case of 
operation in any position, rapid ad justmen 
to new applications, and a minimum P 


by 


This compact spot welder can be adjusted 
quickly and operated easily in any positio 


maintenance because of its basic simplici 
in design. 

A pilot operating foot switch initiates 
14-in. 3-way selenoid air valve which, ' 
gether with the air regulator, lubricat 
strainer and gage, is compactly installed 
a fabricated stand. Because of their « 
pactness, several of these units can be « 
up in a series and operated simultaneou: 
by a single timer and foot switch on par 
requiring several welds 


Refractory Metal Powder Has Good 
Green Strength 


Exceptional green strength has been 0b 
tained in a new type 18:8 stainless ste 
refractory metal powder by Charles Hara 
Inc., 420 Lexington Ave., New York 1! 

The green strength of stainless steel com 
pacts is ordinarily comparable to that 0 
other refractory powders. However, a gr¢¢t 
strength which compares favorably with thé 
of iron and brass compacts is obtained !! 
the Hardy type 18:8 stainless steel uncof 
pacted powder is heated at 900 F for > 
min. in a neutral or reducing atmosphere 

Surgical appliances, laboratory apparatus, 
decorative metalwork and blower parts at 
a few of the many uses to which the Hardy 
product can be applied when green strength 
and corrosion resistance are required. 


MATERIALS & METHODS 














This 21,000 Ib. Meehanite Casting is the table for the heavy- 
duty Billeteer, a quality component of a precision machine. 


Guilt for rection 


WITH 











or MEEHANITE CASTINGS 
implicit ® 

“a A Billeteer, like all machine tools, must be 

hich, ¢ “built for action.” So described by its builder, 

bricat 


The Bonnot Company, Canton, Ohio, the Billeteer 


talled 


-if 


illustrated is a precision machine in every respect and 






















Dor 1. Bonnot Company Billeteer in action. is well known in the steel industry for its 
aneous 


On 


accomplishments in chipping steel billets. 


MEEHAWITE FOUNDRIES 


The 21,000 Ib. Billeteer table shown is a MEEHANITE 
casting in keeping with the high quality standards of 
the builder. Asa MEEHANITE casting the table is 
assured of providing the necessary high strength, 





















better vibration absorption, dimensional stability and 


density required of such precision machinery castings. 


In the machine tool industry many leading 





een 
st a manufacturers are familiar with and make 
1afa 

ork 1 extensive use of the better properties 
* os provided by MEEHANITE castings. 

that 

a gree ' 

ote ch For further information write for our booklet on 
4 MEEHANITE machine tool castings. 

incon 

for 3) i wien 
os phere Foundry Co. sataciaaatadic deeb Calitornia ; 
— ioe. “eae MEEHANITE 
arts afc i Zi =2's BOM Oe , q Q) 
. Hardy Elevater Ce., Ltd. : * : , 
strength rshing Square Building, New Rochelle 
| 
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Replacement of gears bas been cut to 1/10 of 
the previous rate, in the lawn, garden, and field 
power equipment manufactured by Gravely 
Motor Plow and Cultivator Company, Dunbar, 
West Virginia. The secret? Long-lasting Ampco 
aluminum bronze —the wear-resistant gear metal. 





Mower power To you — 


with long-life gears of durable Ampcoloy 





Wear-resistant aluminum-bronze castings 
reduce gear replacement rate from 20% to 2% 


Mowers, tractors, and other gar- 
den power equipment lead a rough 
life — and they have to be built 
to take it! Critical differential 
worm gears suffer particular wear, 
ordinarily have a high replace- 
ment rate. But wear-resistant 
Ampco aluminum bronze solved 
this problem for Gravely Motor 
Plow and Cultivator Company, 
who are justly proud of their rep- 
utation for quality products. Re- 
placements fell to a fraction of 
the former rate. 


Hundreds of companies use dur- 
able Ampco bronze parts in their 





| Ampco Metal has 7 ovts 











i iti Hig 

bearing qualities ~ 
os teem compressive strenst ie 
an fatigue valves * Corrosion resis 
Soaletence © Efficiency ot extreme 
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performance advantages 

h strength-weight 
h © High impact 
ance * Weer 
temperatures. 


products as selling features. . . 
look for them as a mark of qual- 
ity when they buy . . . replace or- 
dinary bronze parts in their pres- 
ent equipment with Ampco bronzes, 
to reduce maintenance frequency 
and replacement costs. 


Order Ampco Metal and Amp- 
coloys in centrifugal- and sand- 
castings, extrusions or forgings, 
according to your requirements. 
Let your nearby Ampco engineer 
help you select the proper grade 
for your needs. For complete in- 
formation about Ampco Metal and 
Ampcoloys, write for bulletins. 


Ampco Metal, Inc. 
Dept. MA-3 ® Milwaukee 4, Wis. 
Field Offices in Principal Cities 
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Small Oven Furnace Has Wide 
Temperature Range 


An entirely new and advanced <maj| stn 
muffled gas fired oven furnace with , val 
perature range of 300 to 2400 | (and 7 
intermediate temperature) has Q de 
signed by Sunbeam-Stewart Industrial Pop 
nace Div. of Sunbeam Corp. New m. 
burners permit a 95% turndown range of 
fuel. The uniformity at low temperatyrs 
is obtained by increasing air over gas 14), 
thus heating by convection. 

The temperature range of 300 to 2409; 
enables this new oven furnace to be Used 
for a wide variety of work such as anne), 
ing, carburizing, hardening, preheating 
tempering, and general heat treating. Th, 
extreme flexibility of this Sunbeam-Steway 
semi-muffle oven furnace makes it ideal 
general toolroom use. 

The staggered position of the nox) 
mixing range burners results in a circuly, 
turbulence throughout the heating chambe, 

The outer shell is entirely constructed o{ 
steel and cast iron to eliminate the POssi- 
bility of warpage at high temperatures, 4 
patented “‘Seal-tite” door maintains a cop. 
stant seal between door and furnace proper 
The furnace is adaptable to various type 
of standard temperature control which a: 
readily available. 


any 


for 


@ Quick and more accurate carbon check 
can be obtained through the use of Carbon 
Determinator No. 3003, manufactured by 
the Harry W. Dietert Co., 9330 Roselawn 
Ave., Detroit 4, Mich. Consistently repro- 
ducible results are claimed obtainable on 
all metals and organic or inorganic materials 
within 2 min. after the sample has ix 
weighed. 


New Mold Steel Offers Added 
Ductility, Hobability 


A vanadium treated, cold melt, electric 
furnace mold steel designed especially tor 
cold hobbed cavities has been provided 
by the Carpenter Steel Co., 335 W. Bern 
St., Reading, Pa. 

Called Mirromold, the new mold stee! 
has been developed to give the plastic moi 


industry three basic advantages: (1) max'- | 


mum hobability, (2) uniform response ( 
heat treatment, and (3) inherent cleanness 
Mirromold. offers the ductility ana as 
of hobbing normally found only in hobbing 
irons. Ie is carefully annealed to show 
Brinell hardness of not more tha 
(Rockwell B 55). This represents abou! 
the lowest hardness obtainable in any ste¢ 
The addition of vamadium serves as 4 %* 
fining agent and insures a tough, durable 
case in the heat treated mold. To insure 
cleanness in every bar, Mirromold under: 


(Continued on page 128) 


MATERIALS & METHODS 




















ETING OF MINDS 


ON THE 
APPLICATION OF 


f POWDER METALLURGY 





Before production starts on a metal powder part 
by Moraine, there must be a meeting of minds— 
yours and ours. 


You must be convinced that powder metallurgy 
offers you specific advantages in reduced costs, 
a better finished product or both. 


We must be convinced that powder metallurgy is 
the logical process to use, providing benefits not 
otherwise obtainable. 


checks 
varbon 
ed by 
elawn 
repro- 
le on 
terials 


To reach this agreement, Moraine Products 
applies the broad practical experience gained as 
a leading manufacturer of automotive parts and 
products, as well as a producer of metal powder 
parts for industry. The result is a realistic approach 
to your parts problem that lets our minds meet 
... with our feet on the ground! 





General Requirements for 
Metal Powder Parts 


1. Shape permits good die fill and even density. 
2. Volume justifies initial tooling costs. 3. Physical 
properties are within range attainable. 


€ctric 
y tor 
vided 





L-SoSoo4 ol 6 MORAINE PRODUCTS 


DIVISION OF 


GENERAL MOTORS 


DAYTON, OHIO 


METAL POWDER PFPRARKIS .3.@Y MORAINE 
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“FALLS BRAND” ALLOYS 


AMERICA’S LARGEST PRODUCERS OF ALLOYS 


FALLS 
MANGANESE COPPER 


Manganese copper is used principally for 
the introduction of Manganese into brass, 
bronze and nickel silver. It is supplied in 
the form of shot or bars that can be cut 
to any reasonable weight that the user 
may require. 


GRADE “A”—will conform to the fol- 
lowing composition: 


Manganese 28.5 to 31.5% 
Total Impurities 0.5% Maximum 
Copper Balance 


GRADE “B”—will conform to the fol- 
lowing composition: 
Manganese 25.0 to 30.0% 


Total Impurities 3.0 to 5.0% 
(Principally Iron) 


Copper Balance 


FALLS MANGANESE COPPER is also 
used for deoxidizing brass, white nickel 
casting alloys and nickel silver containing 
lead. As well as being an active deoxidiz- 
ing agent Manganese has great affinity 
for sulphur and this combined with its 
ability to absorb gasses makes “FALLS” 
MANGANESE COPPER a very important 
alloy for use in the foundry. 


e 
YIRGA - 


Smelting & Refining Division 
Continental-United Industries Co., Inc 
BUFFALO 17, NEW YOR K 











These multiple-hobbed cavities for fountain 
ben bodies are made from Mirromold 


goes a hot acid etch test before passin; 
inspection 

After heat treatment, the yield strengr 
of the core is approximately 38,000 ps 
When properly hardened, Mirromold wil! 
show a surface hardness of about Rockwell 
C 62. 

Mirromold is already in use on many 
jobs where exceptionally easy hobability 
is required, where sharpness of design is 
important, and where medium production 
runs are desired. 


Adhesive Bonds Rubber to Glass, 
Metals, Ceramics 


A new adhesive expressly designed for 
binding silicone rubber to itself and to glass, 
metals and ceramics has been developed 
by the General Electric Co., Pittsfield, Mass 

Known as G-E Adhesive No. 12509, the 
new type bonding agent, possessing proper- 
ties similar to silicone rubber, remains 
flexible and resilient over temperatures 
ranging from -70 F to $20 F and with 
stands continuous temperatures of 300 t 
350 F in a dry air circulating oven. It 
also be used to bond glass to glass, glass t 
metals, and metals to metals. 

The new adhesive has proved especially 
useful im securing silicone rubber 
gaskets directly to oven doors elimina 
the need for damps and bolts. Ie is 
effective for joining the ends of extrud 
cured stock to form O-ring gaskets of uni- 
form thickness. Previously these gaskets 
had to be made by molding the loose ends 
of uncured stock together in a press, causing 
one portion of the ring to be smaller than 
the rest. 


MATERIALS & METHODS 
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S prep production, reduce costs and simplify 
operations with a compact Detroit Rocking 
Electric Furnace. Melting takes place in a 
closed chamber and heat, atmosphere, and com- 
position are controlled efficiently by one man. 
This simplified operation assures a uniformity 
in the chemical composition of the metals 


melted, speeds production and reduces costs. 


Detroit Electric Furnaces being electrically 
fired assure uninterrupted production and are 


dependable, melting both ferrous and non- 


1948 


EFFICIENCY SIMPLIFIED 





Detroit Electric Furnaces occupy minimum 
floor space. They operate cleanly and are 
economical in power consumption. Many 


models are designed for quick change of shells. 


Available in various models with capacities 
ranging from 10 pounds to 8000 pounds. Send 
us details of your melting problems and we 
can show you bow a Detroit Electric Furnace 
will speed production and. 


lower costs in your 


ferrous heats in ‘round-the-clock schedules. operation. 
[ aN 
™ sae Fiaenprtmnmf 5 3 
> Gs : rt 2 f J BE . ; c tk i \tXe / Hy 
iS 
DETROIT ELECTRIC FURNACE DIVISION + KUHLMAN ELECTRIC COMPANY e BAY CITY, MICHIGAN 


FOREIGN OFFICES: BIRLEC LTD., Birmingham, England, Representative for Europe and British Commonwealth excluding Canada. EQUIPAMENTOS 
NDUSTRIAS “EISA” LTD., Sao Paulo, Brazil, Representative in Brazil. M. CASTELLVI, INC., '50 Broadway, New York 7, N. Y., Representative in 
-hile, Argentina, Peru, and Venezuela. CASA COVACEVICH, Mexico City, D. F., Mexico. 

















LARGE STAINLESS PLATE 


We Mean LARGE! 





This type 304 Stainless Steel plate measures 203” x 168” x 2”, to be pattern 
cut to customer specifications in the Carlson plant. 


Produced to chemical industry standards of quality, this plate, weighing 


5,180 Ibs., is a typical example of the ability of G. O. Carlson, Inc. to meet 
your needs in a wide variety of stainless analyses. 


When CARLSON Says 


Remember too, that Carlson can supply you as readily with stainless 


plates, forgings, billets, sheets, bars, rings, etc. in ANY SIZE, small or large, 
pattern cut if you desire. Most orders can be filled right out of stock. 





When it's Stainless GO to CARLSON first. 


Do you receive the G. O. Carison, 
Inc. weekly stock list? If not drop 


ws a line. No obligation. 


SON, mc. 


Stainless Steels Exclusively 
200 MARSHALTON ROAD, THORNDALE, PA. 
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X-Ray Gage Controls Sheet Thicky, 


To solve the thickness gaging prob| 
in modern high-speed rolling mills , 


Westinghouse Electric Corp., Baltimos 
Md., has introduced an X-ray thic. 

















gage. Unique advantages of this Bage w 
(1) no contact with the material b¢, 
gaged, (2) ready access to areas pp 
gaged before, and (3) high sensitiyjr, ; 
accuracy. As a quality control instru, 
this equipment is expected to find appli 
tion in the thickness control of hot mej 
and glass sheet, aluminum foil, plas: 
paper and other sheet and strip materi) 
Employing two X-ray sources at ;ig 
angles with one photo multiplier-fluoresces 
screen pick-up unit at the apex, the py 
compares the controlled material to 4 
rect sample. Positive and negative reading 
showing the thickness differentia! above y 
below the standard sample are shown q 
an instrument within view of the opera 
The indicator needle on the gage equip 
ment will react to variations of 0.000} iy 
in a 0.l-in. thick sheet and is unaffecy 
by fluttering of the sheet, surface coating 
such as lacquer, or by atmospheres hey 
with palm oil, steam and water. Normal 
mounted on a slide so that it can be remove 
from the pass line, the gage can also 
arranged to rove across the sheet. 








@ A new drill press offered by the Canes) 
Otto Mfg. Co., Chicago Heights, IIl., offes 
an infinite range of speeds between 150 ani 
3400 rpm. This infinitely fine adjustmen 
of spindle speeds allows for a more precix 
adjustment to the material being worked, 
thus resulting in increased operating efi. 
ciency and drill life. 


New Plastics Offer Better Properties 


A new series of plastics, Geon Resias 
204 and 205, are in commercial production 
at the B. F. Goodrich Chemical Co., 40 
S. Main St., Akron, Ohio. These new matt: 
rials possess increased thermoplasticity, 
lower softening points and greater soll: 
bility than Geon Resins 202 and 20} 
which have been standard items of produ- 
tion for several years. Another Geon Resit, 
200X114, is available in experimental! qua 
tities. 

Injection or compression molding matt: 
rials require the thermoplasticity of thes 
resins coupled with their flow propettits 
at processing temperatures. Their 200 
solubility also makes them highly useful in 
the solution coating field. Records mad 
from Geon 205 possess an extremely low 
noise level, high fidelity in reproductiol 
and excellent wear resistance. 

Another interesting application is in th 
molding of rigid sheeting of the type us 
in playing cards and advertising novelties 
The manufacture of battery separators, !" 
dustrial lacings, rigid piping and heat seal 
able mame tapes are other possibilities 


MATERIALS & METHODS 
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% Battling a shortage of materials? 

Allegheny Metal, the pioneer Stainless Steel, 

. will win new competitive advantages for you— 
perhaps at little or no added cost. And 

= you can get Allegheny Metal promptly— 


> the supply has kept pace with the demand. 
. Complete technical and fabricating data—engineering help, too—yours for the asking. 


m@& ALLEGHENY LUDLUM STEEL CORPORATION 
: The Nalions Leading Producer yf Hainlest Heed in Ale Povme 
i DAL Pittsburgh, Penna. . . . Offices in Principal Cities 

Allegheny Metal is stocked by all Jos. T. Ryerson & Son, Inc., Warehouses 
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/ jj Low PRESSURE PROCESSING 


SOLVES 
A MAJOR 
PROBLEM 
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One of the newer applications of Kinney High Vacuum Pumps is the auto- 
| matic vacuum treating of sealing oil used in the hydrogen cooling system 
of large turbine generators. Here, the low pressure treatment constantly 
removes water and entrained gas from the vital oil supply to assure efficient 
sealing of the hydrogen system. 
For compactness, reliability and high pumping speeds, 
Kinney High Vacuum Pumps are unsurpassed. They are 
serving countless industries where low pressure process- 
ing simplifies operations and cuts production costs. 
Among their better known applications are 
exhausting lamps and tubes, sintering alloy 
metals, coating lenses, dehydrating foods, 
producing drugs, etc. Kinney Single Stage 
Vacuum Pumps produce low absolute pres- 
sures to 10 microns; Compound Pumps to 
0.5 micron. 






KINNEY 
Single Stage 
Write for Bulletin V45 ) Vacuum Pump 


KINNEY MANUFACTURING COMPANY 


3523 WASHINGTON ST., BOSTON 30, MASS. 
New York * Chicago °* Philadelphia * tos Angeles * San Francisco 
FOREIGN REPRESENTATIVES 


GENERAL ENGINEERING CO. (RADCLIFFE) LTD., Station Works, Bury Road, Radcliffe, Lancashire, England 
HORROCKS, ROXBURGH PTY., LTD., Melbourne, C. |. Australia 
W. S. THOMAS & TAYLOR PTY., LTD., Johannesburg, Union of South Africa 








New Selenium Rectifier Prayes 
Economical 


Selenium rectifiers with 36 pos cion t 
switch controls are being made by the 
Richardson-Allen Corp., 15 W. 20 St, Ney 
York. 

Though these tap switches do not have 
the perfect minute settings possible wiy, 
some other Richardson-Allen controls, the; 
do offer a definite economy in origin, 
purchase that is advantageous to those wh, 
do not need extremely fine settings | 

Standard units are designed generally {o, 
36-position voltage taps (6 coarse, 6 fine) 
with two controls. Finer voltage steps {o, 
60 or 100 tap positions are available to mee, 
special requirements. 


Gaging Machine Segregates 
Lapped Finish Parts 


A gaging machine that automatically se,. 
regates lapped finish parts for refrigerato;; 
into 27 classifications without marring them 
has been designed and built by the Sheffiel 
Corp., Dayton 1, Ohio. The job presented 
some interesting problems since the her. 
metically sealed valve plates could not be 
hopper fed, nor could they be ejected fron 
the machine without ruining the surfac 
finish. 





At 100% efficiency, the gaging machine 
above inspects 3000 refrigerator valve plates 
ber br. 


Valve plates, about the diameter of 4 
half-dollar and twice as thick, are hand 
fed into the vertical loading stack. A m6tor 
driven slide pushes the bottom plate from 
the stack into gaging position. By means 0! 
airflow jets and the exclusive Sheffield Air- 
lectric gaging heads, the plates are checked 
and segregated into three 0.0004-in. major 
classifications of diameter. Each of these 
three major classifications is further checked 
and segregated into light acceptable 0.000>- 
in. classifications of thickness. 

Rejected parts are segregated as follows: 
undersize on diameter and thickness, sal- 
vage oversize on diameter, and salvage 
oversize on thickness. Rate of inspection 
is 3000 plates per hr. at 100% efficiency. 


MATERIALS & METHODS 
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/. IMPOSSIBLE? Not with /nconel mill forms! This fixture 
was built to replace a more complicated design for high 
temperature tool treating. The fabrication, which seemed 
impossible at first, was accomplished by using a combina- 
tion of Inconel rod, sheet, and tubing. The maker was 
Brown-Hutchison, of Detroit, Michigan. 





2. 50% MORE LIFE! That is what the user of these fabricated 
Inconel retorts and work baskets reports. The baskets were made of 
in. Inconel sheet, with rolled Inconel plate for the sides. The 
grids were made reversible to extend their life. The Standwood 
Corporation of Chicago, Illinois, was the fabricator. 


3. HEAT TO 1600°F., THEN 
WATER-QUENCH. Repeated again 
and again, this is hard usage fo 
any piece of equipment. But this 
heat-treating rack, made of 
Inconel rod, successfully with- 
stands these shock extremes of 
temperature. It holds twenty-one 
2.7 in. diameter by 8 in. long 
shafts for heat-treating in an eles 
tric pit furnace with controlled car- 
burizing atmosphere. The round 
rod construction, with relatively 
small contact area, keeps shaft 
distortion to a minimum. 

















4. MAXIMUM PAY LOADS. The welded Inconel rod construction of 
these carburizing basket fixtures materially reduces the weight, 
permitting larger “pay loads” to be carried in the furnace. The racks 
are laid on the bottom of carburizing baskets and loaded with 
miscellaneous bars and tubes. The fixtures are 27 in. by 7 in., and 
4 y 6% in., with ;% in. diameter pins placed on 11% in. and 
ly, centers respectively. They were fabricated by Rolock, Inc., 
ot | held. Conn. 


INCONEL’ 


(80 NICKEL - 44 CHROMIUM) 


1948 


EMBLEM OF SERVICE 


teaeacdt mate 


MARCH, 





5. LONG SERVICE... HEAVY 
LOADS. /nconel mill shapes, 
plus flexible construction to 
allow free expansion, give this 
carburizing basket unusual 
length of life. It is 13 in. by 
13% in. by 9% in. over-all. Its 
weight is approximately 25 
pounds. Rolock, Inc., of Fair- 
field, Conn., was the fabricator. 


‘Whenever you plan new heat-treating racks, 
remember that /nconel’s standard mill forms 
will simplify design problems and insure supe- 
rior performance. Write today for your copy 
of: “Inco Nickel Alloys for Long Life in Heat- 
Treating Equipment.” 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


*Reg. U. 8. Pat. Off. 
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Picture of Progress 


























immersion ALODIZING of aluminum aircraft parts for 
increased corrosion resistance and lasting paint adhesion 


Photograph by courtesy of Stinson Division, Consolidated Vultee Aircraft Corporation, Wayne, Michigan. 


Hlodizing ALUMINUM ASSURES 


CORROSION RESISTANCE -- 


TOUGH 


PAINT BOND -- DURABILITY -- BEAUTY 





CHEMICALS 


PROCESSES 


RUST PROOFING 

AND PAINT BONDING 
branodine * 
Duridine * 





Thermoil-Lranodine % 
RUST REMOVING 
AND PREVENTING 

Deoxidine * 

Peroline % 


PICKLING 
ACID INHIBITORS ite 
Rodine * *® 










Pioneeri 


AMERICAN 





Manufacturers of 





The new ACP process using “Alodine”* 
takes but 2 minutes by immersion— 
or 30 seconds by spray in a power 
spray washer. No electricity—no 
high temperatures—no elaborate 
equipment—no special skill, neces- 
sary. 


“Alodine” imparts maximum pro- 
tection to either painted or 
unpainted aluminum—provides a 
durable bond for tenaciou~ finish 
adhesion. 


Alodizing is simple, effective and 
economical—in large or small, inter- 
mittent or continuous production. 
Additional data available en 
request. 





ince 1914 


COMPANY 


Pharmaceutical Chemicals 
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Die Caster for Zinc and Aluminuy 


A new model die casting Machine { 
both zinc and aluminum, called the Two, 
Pounder, has been announced } Dear 
Sales Corp., Beach 79 St. at Bay, Rockaway 
Beach, N. Y. Aluminum can be Cast 4 
rapidly as zinc with this machine. The Do. 
duction rate for each metal is aboy 359 
shots per hr. 

Among the features claimed for the 
machine is the fact that the chan 
from zinc to aluminum die casting can 
made without the use of the hand ladle 
for each shot in aluminum. The capa; 
is 2 lb. on zinc and 1 Ib. on aluminum, » 
12 by 18-in. standard die blocks. 

There are no tie bars through the i 
blocks, which leaves all four sides open fy 
core pulls or placement of inserts. The dj 
carrier slides on dovetail ways. Still anothe 
advantage is that this machine is completely 
pneumatically operated, and controlled ¢. 
tirely from one toggle switch. 


New Hand Torch Cuts Stainless Steels 
Economically 


A newly designed hand torch for cutting 
stainless steels has been placed on the 
market by the Air Reduction Sales Co., 9) 
E. 42 St., New York 17, N. Y. This tora 
brings economical flame cutting of stainless 
steels within the scope of all types of mil 
and shop operations. 

The new torch, designated as Style 9010, 
uses the Airco flux injection process. It is 
available in 21-in. and 36-in. lengths with 
a 90-deg. torch head. Prior to sales an- 
nouncement, it was subjected to extensive 
field trial. Because of the resemblance in 
design to the Airco Series 9000 torches, 
standard parts will often be adaptable in 
torch repair, thereby minimizing main- 
tenance costs. 


Die Casting Dies Finished With 
Diamond Compounds 


A diamond compound, made by the 
Hybrez Div., Engis Equipment Co., 4}! 
S. Dearborn St., Chicago 5, Ill., is rapidly 
gaining prominence in finishing and re 
finishing die casting parts. This compound 
produces a surface that is free of nicks, 
scratches and pits. It also provides a high 
mirror polish in the die cavity. . 

The abrasive content of Hyprez diamoné 
compounds consists of clean, virgin, a 
curately-graded diamond powders uniform) 
distributed and permanently suspended 1 
a patented stable compound. It is applied 
to the surface of the dies by a special! 
designed applicator gun. 

Other recommended applications for this 
compound are for lapping of leader pin 
bushings and inserts. Accurate, smooth) 
lapped and polished surfaces on moving 
die parts insures good performance, great! 
accuracy and extended life. 


MATERIALS & METHODS 
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Good Design, Good Operation 
Good Refractories, Good Results! 











OPERATING DATA 


TE Ee 585 
Total Operating Daye...........................0ssssse+e0- 626 
FE SE TEST 190 
Re I an.ns ecccceopenmnsercceersoses 816 
Tons of Glass Melted.............................00000------ 86659.1 
Tons Glass per Sq. Ft. (ME) for 

Nee Ni ss acscscnscenebsostecs 148.1 
Sq. Ft. per Ton per Day 

TINTED oc rvcscncsencscove- vecoccecesqooccerers 4,22 
Sq. Ft. per Ton per Day 

(Total Life)....... St 5.5 
Tons Coal Used ............ SEE cee 31085 
Tons of Coal Per Ton of Glass 

I aie i i cn seessanenorndiionniticdl 359 
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he photograph above shows the bridgewall and throat 
of a continuous tank which recently completed a 


campaign on flint bottle glass. 


This well designed and well operated tank, constructed 
with Corhart Zed sidewalls, Corhart Zac bridgewall and 
throat and Corhart Standard working end walls, set an 


all-time production record for its operator. 


The operating data at the left gives you the interesting 


part of the story. 


Good refractories such as Corhart Electrocast cannot do 
the job alone, but they play an important part in the 


success of any glass tank campaign. 


We'll be glad to discuss your refractory problems with you. 
Corhart Refractories Company, Incorporated, 16th and 


Lee Streets, Louisville 10, Kentucky. 


sm NEG 
oe 


ENDURANCE 


CORHART 


ELECTROCAST 
REFRACTORIES 


The words Corhart, Zed and Zac are Registered Trademarks. 
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MODERN 
ART 


To produce small metal tubing with a clean, 
bright finish, close dimensional control, uniform 
physical and metallurgical properties to your 
exact specification is a highly developed art in 


which Superior excels: 


You can depend upon Superior tubing. 


SUPERIOR TUBE COMPANY 
2006 Germantown Ave. 
Norristown, Pennsylvania 


For Superior tubing on the West Coast, cali PACIFIC TUBE COMPANY, S710 Smithway St. Los Angeles 22, Cal. ANgeles 2.2151 
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Zine Black Solution Improves Sur, 


Many desirable characteristi:; ate ; 
parted to zinc plate, zinc alloy dic cuatil 
and cadmium plate by immersion jp B 
Magic zinc black recently introduces 
the Mitchell Bradford Chemica! Co, 244 
Main St., Stratford, Conn. 

Immersion in the zinc blak Solutio, 
results in a chemical reaction with the rie 
or cadmium surfaces which produce, 
glossy black finish. Immersion tim, : 
short: 1 to 2 min. for zinc and zinc alloy 
3 to 5 min. for cadmium plate. 

In addition to providing an attractive 
black finish for such products as toys, », 
chine parts, recorders and cameras, Blxi 
Magic is also an excellent base for paix 
and enamel finishes. It possesses high 
degree of abrasion resistance and is tg, 
being used as a finish on moving parts o 
parts which are subject to constant presy_ 


or abrasion. Excellent resistance to mos 


alkalis, acids and organic solvents is anothe, 
feature of this product. 


Diamond Bandsaw Cuts Hard Metals, 
Vitreous Materials 


Diamonds, regarded as the hardest mat 
rial known, have been bonded in a sintere 
tungsten alloy matrix and _ electronical) 
brazed to teeth segments in a specially de. 
signed saw band by the Do Awl Co., De 





The diamond impregnated segment above 
is electronically brazed to the steel band. 


Plaines, Ill. This innovation thus perms 


contour cutting of hardened tool steel 
tungsten carbides, stone and vitreous mat 
rials directly to a layout line with precisio! 


comparable to conventional contour saw!né 


Sawability tests which have been Pe! 


formed on a variety of materials indicates 
that an entirely new field has been openc¢ 


(Continued on page 140) 
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OU GET QUALITY PLUS ENGINEERING SERVICE WITH G-E PERMANENT MAGNETS 


fats Y 





eS Here’s another outstanding 
: application for one of the many 
G-E permanent magnet materials 
—the magnetic liquid level gage 
manufactured by The Boston Auto 


Gage Company. 
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Two G-E sintered ALNICO 
permanent magnets, separated 
by an aluminum diaphragm, 
function as a leakproof magnetic 
coupling in this gage to ac- 
curately indicate the level of the 
insulating liquid in transform- 
ers. The rise or fall of the float actuates the dial 
pointer by means of the coupling. 

In addition to the large group of sintered and 
cast ALNICO permanent magnets, General Electric 
now Offers you greater flexibility of magnet design 
with the ductile alloys CUNICO, CUNIFE and SIL- 
MANAL and the ehewalese, non-metallic VECTO- 


Let us help you with your magnet application 
problems. General Electric engineers, backed by 
years of research and magnet design experience, 
are at your service. Metallurgy Division, Chemical 
Dept., General Electric Co., Pittsfield, Mass. 











- 





METALLURGY DIVISION, Section CN-3 


ove 
ni. 





LITE. Be assured of receiving magnets of the highest 
uniform quality resulting from precise G-E produc- 
tion methods, accurate testing and rigid inspection. 


PERMANENT 





CHEMICAL DEPARTMENT 
GENERAL ELECTRIC COMPANY 
PITTSFIELD, MASS. 


Please send me your new bulletin, 
CDM-1, “‘G-E Permanent Magnets”. 
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ed into Mathieson Ammonia. We 


purge every trace of foreign element from its fore- 


bears—nitrogen an 


d hydrogen—then combine these 


gases into the purest ammonia obtainable. 


And do you think w 
ter! Cylinders are 


e stop there? Not by your pyrome- 
thoroughly checked before each 


shipment. Valves get a special going over. And as for 
moisture, non-condensable gases and other impurities 
—they’re ushered coldly out. Prompt deliveries of that 
good Mathieson Ammonia in 100- and 150-lb. cylin- 


ders from any of 4 


4 warehouses. Write for free 40- 


page booklet: “Ammonia in Metal Treating.” The 
Mathieson Alkali Works (Inc.), 60 East 42nd Street, 


New York 17, N. Y. 


athieson 


Ammonia, Anhydrous & Aqua...Caustic Soda...Soda Ash 
Bicarbonate of Soda...Liquid Chlorine...Dry Ice...Chiorine 
Dioxide...HTH Products...Fused Alkali Products...Sodium 
Chiorite Products... Carbonic Gas...Sodium Methylote 











for successful application of the band om 
ing principle. However, since no one }. 
had sufficient comprehensive experience ; 
this new phase of band sawing, each mal 
experience will dictate the answers t hi 
own particular fabrication problems. 


Hard Surfacing Electrodes Have 
Wide Hardness Range 


A new group of hard surfacing electrod. 
which feature a quiet, smooth flow of meu) 
an easy, stable arc and produce no slag = 
being manufactured by Harnischfeger Cory, 
Milwaukee, producers of P & H welding 
products. 

Named Hartop, there are four electrode; 
in this new series—brown, red, green an; 
yellow. They cover the Rockwell C rang 
from 35 to 63 as deposited, and provii 
excellent results within the hardness range 
specified for each. 


Oxygen in Flue Gases Measured 
Automatically 


Fully automatic Micromax recorders { 
measuring the per cent of oxygen in flu 
gases have recently been developed by th 
Leeds & Northrup Co., 4911 Stenton Ave, 
Philadelphia 44. This equipment has proved 
its ability to perform many functions beyond 
the scope of the conventiofial gas recorders. 
Essentially, it is used as a guide to regulate 
the amount of excess air in furnaces such 
as glass tanks, cement kilns and _ open 
hearths where carbon dioxide is evolved 
by process reactions. 

Micromax oxygen recorders operate on 
the reliable thermal conductivity principle 
Analysis for oxygen is accomplished by the 
sensitive and accurate hydrogen difference 
method. This consists of adding hydrogen 
to the gas sample, removing oxygen }y 
combustion, and electrically comparing the 
conductivity of the sample before and after 
oxygen is removed. Since all parts which 
contact the gases are made of glass, the 
équipment is corrosion proof and stable in 
calibration. 

Two models of this instrument are manv- 
factured. The round chart model is de- 
signed for extra visibility of scale, while 
the strip chart model is for highly detailed 
record purposes. 


New Coatings Are Corrosion Resistant 


Two new types of anti-corrosive coatings, 
which will air-dry without baking, hav¢ 
been announced by Industrial Metal Pro 
tectives, Inc., Dayton 2, Ohio. 

Accelerated laboratory tests indicate tha! 


(Continued on page 142) 
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| ieee operations which today often demand 
»' a refractory tube able to withstand high tem- 
peratures and to give long, economical service, 
pore looked upon by Norton Company as the 
E logical application of the new “Pure Oxide 


» Refractories”. ALUNDUM* furnace tubes, which 


Hore essentially sintered alumina without any bond, 
)do provide greater refractoriness and much 
Blonger life and thereby greatly extend the 
jutility of the furnace tube line of Norton 
» Refractories. 


INORTON COMPANY 
) Worcester 6, Massachusetts 
4 ALUNDUM — Trade-mark Reg. U. S. Pat. Off. 
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WHY. WASTE FUEL? 


JOLIET, ILLINOIS. 
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Therm -O: flake frcvenss wast 
BY REDUCING HEAT LOSSES... 


MORE THAN 25% of Open Hearth fuel can be 
wasted through heat lost through brickwork 
and heat absorbed by cold infiltered air. 


Thearm-O- flake INSULATIONS are designed to 
reduce heat losses and seal furnace walls against 
cold air infiltration. These are used regularly 
on hundreds of open hearth furnaces and save 
steel producers thousands of fuel dollars daily. 


Therm-O-flake@ ENGINEERS will prepare an 
accurate fuel economy survey of existing furnaces 


in your plant and submit complete thermal 
data and recommendations for safe maximum 
insulation of any open hearth furnace, on request. 


Illinois Exclusive. M an "a betur ers ? f 
Clay Products 
Company 





open hearth Insulation 














FEL GAS 


Therm -O-flake 





Zincilate will give 20-year 
against corrosion. 

New Zincilate coatings are Sufficient), 
flexible so that sheets, pipes, and forms ,,. 
be bent double, after coating, Withoy 
breaking the protective coating. Over... 
ings of enamel, paint or wrinkle {ipjs,.. 
may be applied over “Zincilate” afte, ; 
min. of air drying, and both coatings baked 
at the same time. 

Zincilate is adaptable to production |iq, 
application by dipping, spraying, brushi,, 
or roller coating, with conventional finishing 
equipment. It has been adopted by man, 
facturers of air conditioning equipmen, 
bakery equipment, automotive parts 4p; 
assemblies, valves, sheets, pipe, screens ay; 
other products. It can also be used {o, 
maintenance and repair of existing str. 
tures. 


p OLECtigg 


More Intricate Designs Molded With 
New Injection Cylinder 


A plastic molding press injection cylinde; 
with independent temperature contro] in jx 
spreader and a completely annular materi, 
passage has been perfected by Leste 
Phoenix, Inc., Cleveland, Ohio. This cylir 
der is an outgrowth of original experiment 
with internal heating of the spreader 

Through this new development, designe 
as a general purpose cylinder for all ther: 





Shown is a schematic cutaway drawing © 
the new Lester-Phoenix iniection cylindaet 


plastics including vinylite and nylon, it ' 
now possible to mold larger pieces on mort 
intricate molds. Due to the excellent plas 
ticising ability of this design, less power ' 
required for heaters. Maintenance cost ' 


reduced and production is increased. 


MATERIALS & METHODS 
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ase Kyou 
COLD DRAWN 
ALLOY STEEL BARS 


Here are all the well-known advantages of Republic 
Alloy Steels—including (1) high strength, (2) toughness 
and (3) hardenability—the qualities that enable steel 
parts to last longer and cut costs where wear, strain 
and shock are severe. 


Here, too, are all the advantages of Republic Union 
Cold Drawn Steels —(1) close tolerance, (2) accuracy of 
section, (3) fine surface and (4) UNIFORM MACHINA- 
BILITY— the qualities you need to produce high qual- 
ity steel parts at lowest possible unit cost. 


$ fTRONG-TOUGH-HARD 


Republic Cold Drawn Alloy Steel Bars are available in 
all popular analyses, in standard shapes and sizes, and 
furnace treated (annealed, normilized, spheroidized, 
stress relieved or carbon corrected) as you desire. And 
Republic metallurgists are ready to help you get the 
results you need. Write for further details. 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division ¢ Massillon, Ohio 


GENERAL OFFICES o CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, New York 


e1G US Pal OFF 


ALLOY STEEL BARS 


Other Republic Products include Carbon and Stainless Steels—Sheets, Strip, Plates, Pipe, Bars, Wire, Pig Iron, Bolts and Nuts, Tubing 
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Profits 
Begin 
Here. . 


When carloads of sheet stock are 
unloaded at the receiving room, actual 
manufacturing costs begin. But, when 
sheet stock is unloaded and carried 
into storage or to machines with C-F 
Sheet Lifters, these costs are mini- 
mized — stock damage is eliminated 
and your end profit begins. Because 
C-F Sheet Lifters, under one man end 
or remote cab control, handle more 





sheets per load, safer, faster and more 
economically, they are the logical 
answer to the demand for modern, low 
cost materials handling. 

There are C-F Lifters in capacities 
from 2 to 60 tons or larger, in standard 
or semi-special designs to meet any 
sheet or materials handling require- 
ment. 





Write for Bulletin SL 23, 
CULLEN-FRIESTEDT, 1314 S. Kilbourn Ave., Chicago 23, Ill. 





CULLEN-FRIESTEDT, CHICAGO 23, ILL. 








® ENGELHARD manufactures a complete range of assembled 
thermocouples consisting of thermo-elements with insulators, 
protection tubes, terminal heads, couplings and various 
accessories. Thermo-elements may be platinum vs. 90% 
platinum 10% Rhodium, Reclaimed Platinum vs. Platinum 
Rhodium, Chromel vs. Alumel, Iron vs. Constantan and 
Copper vs. Constantan. 


@ ENGELHARD assembled Thermocouples insure maximum 
efficiency from their pyrometer instruments because each is 
made up from selected individual parts, chosen because of 
their ability to meet the requirements of a specific application. 


Take your Thermocouple problems to ENGELHARD! 





CHARLES ENGELHARD, INCORPORATED 


900 Passaic Ave. 
144 


East Newark, N. J. 











ENGINEERS 
COMPANIES 
SOCIETIES 


Engineers 


Dr. Henry H. Hausner, research asso. 
ciate, New York University, is consulting 
engineer with a new company, Micromet, 
Inc., 60 Park Place, Newark 2, N. J., which 
produces ultra-fine copper powder. D. Bon- 
dareff is president. 


Lloyd R. Cooper has been named director 
of research for Heppenstall Co., Pittsburgh. 
After graduation from Lehigh University 
in 1935 he became a metallurgical observer 
at the Homestead works, Carnegie-Illinois 
Steel Corp., later working in the U. S. Stee! 
research laboratory at Kearny, N. J. Then 
he joined Heppenstall-Eddystone Corp. as 
engineer of tests. In 1944 he moved x 
Pittsburgh to serve as research metallurgist 
in the newly-organized research depart- 
ment of the Heppenstall Co., having been 
appointed acting director of research in 


1946. 


Walter E. Remmers has been elected 
president, Electro Metallurgical Co. and 
other associated metallurgical units of 
Union Carbide & Carbon Corp. He has 
been a vice president and director of Electro 
Metallurgical Co. since 1945. He is a 
graduate of the Missouri School of Mines 
and Metallurgy, and took post graduate 
work in metallurgy at the University of 
Michigan. He has been with his present 
company since 1936. 








Dr. Robert ]. Anderson has resumed his 


consulting engineering practice, specializing * 
in the metallurgy of aluminum and mag- \ 
nesium, being located temporarily at 125 


N. Portage Path, Akron 3, Ohio. 


Howard Ketcham, New York designer 
and engineer in consumer and industrial 
fields, has been retained by the Rigid-Tex 
Corp., Buffalo, to develop new patterns, tex- 
tures and color schemes for Rigidized metals 
and to collaborate with customers on new 
applications. 


N. F. Vanderlipp has been made factory 
manager, Glenn L. Martin Co., having 
formerly been general manager and board 
member of the Bellanca Aircraft Corp. He 
has introduced modern factory methods 
into airplane manufacture. He has had 
experience with some half-dozen ait 
manufacturers. 


Hugo E. Johnson, formerly research as 
sociate with Carnegie-Illinois Steel Cor} 
has been appointed to the administrativ« 
staff of Battelle Memorial Institute. He wi!! 
co-ordinate the various research groups co0- 
cerned with iron and steel metallurgy and 


MATERIALS & METHODS , 











Molded of Celcon, the Durobilt seat is an example of the 
large size, tough, resilient and non-warping moldings pos- 
sible with this Celanese efthy! cellulose plastic. 


In comparison tests with other plastic materials, Celcon 


was selected because it best met the manufacturer's require- 

. ments, including resistance to cleaners, soaps, and antiseptics. 
You'll find that Celcon has the qualities that consumer prod- 
ucts need. Celcon molds fast, accurately . . . machines 
without stress crazing . . . holds fast to metal cores and 
inserts . . . drills without weakening ... is available in. 
full color range. | 
Check on Celcon with your Celanese representative. He 

















will tell you what you need to know about this tough 
Celanese plastic. Celanese Corporation of America, Plastics 
Division, Dept. D-4, 180 Madison Avenue, New York 16, N.Y. 








;' Molded by Arrow Plastics Corp., Passaic, 
N. J. for Plastic Appliance Mfg. Corp., 
11-13 Maryland Avenue, Paterson, N. J. 





*Reg. U. S. Pat. Off. 
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GCC 


BRAND 





Cerium Metal (Mischmetal) GCC Brand contains 
a high percentage of Cerium Metal—between 


50-55% .. 
content—about 1% ... 


impurities and enclosures. 


. Has a very low and uniform iron 


Is practically free from 


This pure and uniform composition—steadily 


checked by our laboratory—is a very essential 


factor in many metallurgical applications. 


e Are yeu seeking to better the metal- 


lurgical or mechanical properties of your 
products? Our technical staff will gladly in- 
vestigate how the use of Cerium Metal—GCC 


Brand—will help improve your metal products. 


For experimental purposes, we shall be pleased 


to send you a sample of our Cerium Metal Cubes. 


GENERAL CERIUM CO. 


EDGEWATER, NEW JERSEY 











OHNSON WIRE * JOHNSON WIRE 
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OHNSON WIRE 
1 WIRE 

WIRE 

WIRE 

‘WIRE 

WIRE 

WIRE 

WIRE 

WIRE 
OHNSON WIRE 
OHNSON WIRE 
WIRE 

OHNSON WIRE 
OHNSON WIRE 
OHNSON WIRE 
OHNSON WIRE 
OHNSON WIRE 


Johnson Streamline Service 
High Quality Steel Wires 


NEW YORK 17—122 East 42nd St., Chanin Bidg. 
MUrray Hill 4-7630—Teletype NY 1-2171 
PHILADELPHIA 3—1107 Broad St. Station Bidg. 
Locust 7-6710—Teletype PH 495 
AKRON—560 Hogue Ave. 
Hemlock 4174—Teletype AK-35 
CLEVELAND 4—Union Commerce Bidg. 
Main 6560—Teletype CV-351 
DETROIT 2—7720 Fisher Bidg. 
Madison 0879—Teletype DE-323 
CHICAGO—1500 Southwestern Ave. 
Haymarket 0507 
LOS ANGELES—11641 Mona Bivd. Kimball 2959 
HOUSTON 2—Second National Bank Bidg. 
Fairfax 0118—Teletype HO 372 
TULSA 3—Philtower Bidg. 
Tulsa 24396—Teletype TU-97 
ATLANTA 3-101 Marietta St. Bidg. 
Cypress 5858—Teletype AT 570 
CANADA— 
W. Bohne & Co., Lid.—1 149-53 Queen St. West 
Lakeside 441 @—Terente 2B 


JOHNSON 
JOHNSON 
JOHNSON 
JOHNSON 
JOHNSON 
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WIRE 
WIRE 
WIRE 
WIRE 
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WIRE 


WIRE] 


WIRE 
WIRE 
WIRE 
WIRE 


JOHNSON 


STEEL AND WIRE COMPANY, 
WORCESTER 1, 


Philadelphia 


New York 
Atlanta 
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Detroit 
Los Angeles 


Cleveland 


Houston Tulsa 


MASS. 
Akron 


INC. 


Chicago 
Toronto 
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act in a liaison capacity between the Ing}. 
tute and iron and steel industries. He js , 
graduate in metallurgical engineering from 
Ohio State University and belongs 
several technical societies. Richard } 
Anderson, economic geologist, has joine 
Battelle to study the economics of tay 
materials. He was geologist for the Alco, 
Mining Co. and more recently managing 
engineer with Raw Materials Survey. He 
is a member of five technical societies. 


George Strottman, for 23 years with the 
Formica Insulation Co., maker of lami. 
nated materials, has been promoted to 
superintendent of the treating, treated mate. 
rials, inlay, press and plate department of 
the factory. 


J. Robert Pauline has been appointed 
works manager, Kellogg Div., American 
Brake Shoe Co., having formerly been as. 
sistant to the vice president in charge of 
operations and engineering. Prior to 1943 
he was with the Burnham Boiler Corp. i: 
Irvington, N. Y. John A. Fellows has been 
made assistant chief metallurgist at Brake 
Shoe’s research center at Mahwah, N. | 
having rejoined that company after 21/ 
years in the atomic energy field with Union 
Carbide & Carbon Co. He received the 
degree of Doctor of Science from Massa- 
chusetts Institute of Technology in 1942. 


Jules Muller has been appointed director 
of engineering, E. W. Bliss Co., maker of 
presses, rolling mills and can machinery. 
He will coordinate engineering among the 
various product divisions. Mr. Muller pre- 
viously supervised welding design and 
manufacture for Bliss machinery. Other 
company associations have been A. O 
Smith Corp., Henry Voght, and Leeds & 
Northrup. 


James G. Walker has been made assistant 
superintendent, Worcester Pressed Steel 
Co., being an authority on the construction 
of tools and dies for stampings. He previ- 
ously served with Southern Aircraft Corp. 
and with Consolidated Vultee Aircraft 
Corp. He has authored several articles in 
the technical press on stamping techniques, 
and is co-author with Carl Taylor of a 
book, “Simplified Punch and Die Making”; 
also of “Drawing Methods and Formulas,” 
to be published in the near future. 


Dr. Haig Solakian, for twelve years vice 
president, chief metallurgist and director 
of research, A. F. Holden Co., has resigned 
to become president of John Ek Industries, 
Inc., Guilford, Conn., engineers and manv- 
facturers. 


Robert W. Russell has joined American 
Cladmetals Co. te carry out the installation 
program at the company’s Carnegie, Pa. 
plant, the first devoted exclusively to clad 
metals in this country. Other company 
affiliations have been with the Jessop and 
Crucible Steel companies. 


Erwin G. Somogyi has been appointed 


MATERIALS & METHODS 
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Popular designs. 
Precision-molded. Furnished 
with threaded or friction-fit 
inserts. A bunch of “daisies”... and 
each one “the pick of the field”. 
Samples and details awaiting 
your request. Inquiries invited. 


onsolidated 


MOLDED PRODUCTS Corporation 
309 CHERRY STREET, 
SCRANTON 2, PA 















BRIDGEPORT, 2 Stote Street 
COMPRESSION MOLDING 


W YORK, 1790 Broadway + CHICAGO, 549 W. Randolph 5! DETROIT, 550 Meccabees Bidg. - CLEVELAND, 46/4 Prospect A 


PRODUCT DEVELOPMENT + MOLD DESIGN + MOLD CONSTRUCTION + PLUNGER MOLDING + TRANSFER MOLDING - INJECTION MOLDING *- 


Sei. 
147 


MARCH, 1948 

















a? ae 
FOR 
METAL CLEANERS 





metso granular, metso 99 
..-good electrolytes 


High conductivity of electro-cleaning baths which 
contain Metso Detergents speeds up grease 
removal. And, under high current density, Metso cleaning 
baths are stable. With Metso, also, you can be 

sure of spontaneous emulsification of oils, dispersion 

in the solution, and this ‘‘plus'' advantage — 
protection from the re-depositing of removed dirt. 


PHILADELPHIA QUARTZ COMPANY METSO. 
Dept. C, 125 South Third St., Philadelphia 6, Penna. VAGaN 





Know how PQ Silicates 
improve cleaning results. 
Ask for free bulletins. 


metso cleaners 
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The BARON injector 


i BARON ::: 
FINELT 


bse 
ae 


. . acclaimed as the finest machine of 
its kind. A versatile, precision-made 
unit, ideally adapted to wax injection 
into both rubber and metal molds .. . 
can be used as either a hydraulic or 
air-pressure operated unit. 


Check these features against any 





other wax injector on the market: 
® Hydraulic or air-pressure operation 
®@ Positive temperature control to within two degrees 
® Positive pressure control to a fraction of a pound 
®@ Cemplete control over the quantity of wax injected 


®@ Complete visibility of temperature and pressure at 
all times 


@ Full two-quart capacity 
® Designed for rapid wax pattern production 
®@ Designed for simple fool-proof operation 


®@ Available for operation on any type of electric 


current Dealers and Jobbers Inquiries Invited 


64 W. 48th ST. + NEW YORK 19 + DEPT. M 
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to the newly-created position of assistap: 
director of research, Plastics Div., Mop. 
santo Chemical Co., in charge of proces 
development. He will direct pilot plan 
operation, small product manufacture, me. 
chanical development and research engi. 
neering. 


Roman F. Arnoldy has been elected 
president and general manager, Houston 
Heat Treating Co., Houston, Tex., having 
formerly been a development engineer with 
Union Carbide & Carbon research labora. 
tories. He is an authority on flame hardep. 
ing and has written technical articles op 
that subject. 


Robert Heller, industrial designer and 
head of Robert Heller & Associates, has 
been elected a director and member of the 
executive committee of Jack & Heintz Pre. 
cision Industries, Inc. In 1938 his firm 
completed a three-year study which was 
instrumental in effecting a modernization 
of the U. S. Steel Corp. 


Harry Green has been promoted to con- 
sultant on machine shop operations of the 
Falk Corp., while Carl Senn becomes con- 
sultant on methods engineering. B. C 
Bugbee, former production control man- 
ager, has been made machine shop superin- 
tendent. 


Companies 


The Inland Steel Corp. has become the 
ninth partner of the University of Chicago 
in its atomic and metal research program 
Each partner contributes towards the uni- 
versitys $12,000,000 research program. 
The object is to obtain basic scientific 
knowledge that will lead to new products, 
processes and economies. Members receive 
advance reports on all phases of research 
and they participate in quarterly conferences 
to discuss current progress and techniques. 


The Dow Chemical Co. has formally re- 
leased its trademark rights to the name, 
“Saran,” permitting it to become the de- 
scriptive name of the product. The action 
was taken in the interest of simplifying 
identification on various plastic materials 
whose chemical names have for years been 
confusing to press, trade and consumer. 
Saran applies to thermoplastic resins known 
as vinylidene chloride copolymers. 


The Obio Crankshaft Co. has purchased 
the Induction Heating Div., Budd Co., at 
Detroit. The deal includes machinety, 
equipment, inventories and patents, but 
not the land or the buildings. Budd Induc- 
tion Heating, Inc. was formed in Septem- 
ber, 1938, as a partially-owned subsidiary 
of the Budd Wheel Co. to manufacture and 
sell equipment for the induction heat treat- 
ing of metals. The Tocco Div., Ohio Crank- 
shaft, has established an engineering divi- 
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Mon. 
TOCESs 
plant 
» Me. 
engi. 
lected 
UStOn : 
aving ; 
With X 
bora- : 
tden dt 
+ TAM zircon cement 31568-H has been developed to meet all: five majc 4 
and eae requirements of insulation cements: 1—easy application: 2—refractoriness : a4 
f - Cheeta -Jallameliliilite Me coll tM oma ac-Jal Mm (-to] col (-MNoh Mme) ol-igelilale ME cel ilele|-mmlalel ig a4 
Pre alViuilteMaelalelh telat emelile Male (-1amolim-> .-taalolib mel) elil-teM tic. Ms coli lole [Far Met tiel oll iLay } 
firn 
“a of insulation and structure through a 1000 hour-life test: 5—-reasonable cost. 
t Performance indicates an outstanding group of compositions, both electri- 
cally and ceramically. The results listed below apply to a particular structure 
for cement applied in a specific manner. Any variation may alter results. 
= 
CEMENT OPERATING LEAKAGE  -HUMIDIFICATION LEAKAGE =————sRETURN TO NORMAL 
31568-H 0.002 M.A. oP tee 15 to 30 seconds a 
In dry press work insulation thickness is relatively greater than other assemblies which accounts for 
a , 
the very low values obtained. 
STRIP HEATERS MUD CAST RANGE ELEMENT 
sive Operating Leakage = 0.002 M.A. Leakage at operating wattage = 0.055 M.A. 
om Heater cold stress voltage 700 0.1 M.A. teakage after humidification § 3.2 M.A. 
ues : Heater cold stress voltage 1500 0.7 M.A. eee ? 
Heater hot stress voltage 700 0.00 M.A. Returns to normal in 15 to 30 seconds after 


ime 7 . F 
q Heater hot stress voltage 1500 0.4 M.A. current is turned on 


TITANIUM ALLOY MANUFACTURING COMPANY 


Executive Offices: 111 Broadway, New York City General Offices and Works: Niagara Falls, N. Y. | 
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of AJAX 
PHOSPHOR-COPPER 


Successful foundrymen deoxidize or “clean 
up” molten metal by a scientific method 
worth using as indicated: 


They use phosphorus . . . expertly . . . in 
the form of “Ajax Phosphor Copper” .. . 
added as the crucible is removed from the 
furnace . . . for virtually all brass and bronze 
alloys. 
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sion at its Chicago office to serve the ap; 
cultural field of the Middle West. 


The Eastman Kodak Co. has opene, 
new plastics laboratory, the first of its kis 
in the camera industry. It is being uy 
to intensify its development of plastic par 
for cameras, projectors and other phow, 


graphic apparatus. A plastic parts musey 
is also being set up in the laboratory, cy, 
sisting of hundreds of plastic produc, 
photographic and otherwise, the purpog 


In notched waffle sections, or in shot form, 
Ajax 15% P-Cu does its work at .01% (1 oz. 
per 100 Ibs.). Introduced, and having time 
to react when stirred with a whirling motion 





Send for booklet “Ingot Metals of <b tee abies te caneiatliatdiid ty dak tes | pa de Rngglh ve re gd Use 
Today effective removal by skimming from the sur- | ce My fe ; a xin 
e face. It is best to avoid phosphorus build-up 


ness, stiffness and heat distortion; also inje. 
tion and compression: presses and casti, 
apparatus. 


A new Detroit research group has bee 
formed, using as a nucleus the Detroit Tey. 
ing Laboratory, 554 Bagley Ave. The pu. 
pose is to furnish Detroit industries equiy:. 
lent facilities to the large motor companig 
The Detroit Testing Laboratory was starte 
on a “shoe-string” in an attic in 1903 } 
William P. Putnam and served in ea! 
years as a “wet-nurse” for several of De. 
troit’s now famous factories. Douglas Dox 
formerly director of commercial research, 
Detroit Edison Co., assumes direct manage. 


1 
5 
’ 
7 
q 
0 
is} 
a 
a AJAX ELECTRIC CO. @ AJAX ELECTROTHERMIC CORP. @ AJAX ELECTRIC FURNACE CO. @ AJAX ENGINEERING CO. \ 
| ment. 
. Lippincott & Margulies, Inc. is the nev 


NOTE: * “Proper Melting Decreases 
Foundry Losses,” contains interest- 
ing data. Also, the booklet, “Non- 
ferrous Ingot Metals of Today.” 
Write for both. They are free. 


from back stock.* 





if you use phosphorus these days, use Ajax 
phosphor Copper (useful also in producing 
your phosphor bronze). 





a4 := J > 
AJAX METAL’ COMPANY “™& 


PHILADELPHIA 23, PA. 
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name of the New York designing firm 
formerly known as J. Gordon Lippincott & 
Co., Inc. The new member is Walter P 
Margulies. 


The Marwin Co., maker of “C-RO 
metallographic polishing compound, ha 
moved from Caldwell, N. J., to 10604 
Brunswick Ave., Silver Spring, Md. 


information about 


The Chicago Pneumatic Tool Co. wil! 
construct a huge new plant in Utica, N. Y, 
this spring. It has been designed with the 
newest techniques in materials handling, 
work simplification and safety provisions. 


North American Philips Co. plans to 
introduce in the spring a completely new 
system of projection television known 4: 
Protelgram, featuring a 2'4-in. cathode 11) 
tube, a special optical box and a high ter- 
| sion power supply that will produce a 12- 
*CERIUM STANDARD ALLOY | by 16-in. picture. Several manufacturers 

| plan to incorporate the system into thei! 

, ) sets. The company has a new president 

sre earth meta | P. Van den Berg, formerly vice president 
and general manager. 


} 

: 

' 

BIVinm ol loli tisiztco me Magnesium — Cerium — Zirconium | 
Alloys,’ by A. J. Murphy, M.Sc., and R. J. M. Payne 
B.S. Hlustrated. A copy of this valuable information | 


valiabie on request. 


45.5 


Also available eS ar 

e Nelco Tool Co., Inc., a pioneer 10 

CERIUM MASTER ALLOYS the tungsten carbide milling field, has 

moved from Brooklyn, N. Y., to a new 

plant recently purchased at 266 Center St. 

Manchester, Conn. The company now turns 
out cutting tools up to 16 in. in dia. 


CERIUM METALS CORPORATION 


The Norma-Hoffman Bearing Cor). 
Stamford, Conn., has a new presicent, 
Charles Pomeroy Collins, formerly secretat) 
and general counsel of SKF _ Industries, 
Philadelphia. 
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EVERY 15 SECONDS -anotuer 
RESERVOIR IS BRAZED WITH SIL-FO IS 


O © O Coan .o—- 


Non-ferrous stampings and fittings joined with the 
low-temperature silver brazing alloy SIL-FOS—that's 
the formula being used today to fabricate a wide range of 
products — the formula that means fast production of 
strong, leak-proof assemblies with big savings in man-hours, 
machine-hours and metals. Here’s how it works on this 
steam iron reservoir. 


Top and bottom sections are brass stampings. They are 
Ag a flash of copper to take advantage of a unique 
wes feature—its ability to join copper to copper with- 
out flux. 


The two sections are placed together with straight and 
formed pieces of 1/16” SIL-FOS wire preplaced. as shown 
at the left. Fittings and tubing are then inserted in their 
respective positions, also with rings of 1/32” SIL-FOS wire 
preplaced at the joints. These assemblies, on trays, are 
carried on a continuous conveyor through a controlled 
atmosphere electric furnace. They roll along in a steady 
stream—250 an hour—that’s one every 15 seconds. And as 
the brazing is automatic, no specialists are needed. Ordi- 
nary unskilled labor does the whole job. 


Get SIL-FOS Details in Bulletin 12-A 


It gives you the facts about the speed, the strength, 
the reliability and the economy of SIL-FOS brazing 
and tells you how to put it to work in your pro- 
duction. Write for a copy today. 





HANDY & HARMAN, 





82 FULTON STREET @ NEW YORK 7, N. Y. 


Bridgeport Conn. « Chicago, Ill. « Los Angeles, Cal. « Providence, R. 1. + Toronto, Canada 
Agents in Principal Cities 
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VITREOSIL 


(Vitreous Silica) 





TRANSPARENT 


(Vitreous Silica or Quartz 


Glass) 


e Because of its extraordinary transparency 
to ultra-violet and infra-red rays, Vitreosil 
apparatus is particularly suitable for metal- 
lurgical investigations, physical, optical and 
electrical research where temperature con- 
ditions render the use of glass inadvisable. 
Transparent Vitreosil is unaffected by ther- 
mal shock, halogen gases and acids (except 
hydrofluoric and phosphoric) at any con- 
centration or temperature . . . it is extremely 
hard, free from distortion and an excellent 


electrical insulator. 











@ Many items of special labora- 
tory equipment can now be sup- 
plied in Transparent Vitreosil. 


analytical work. 


@ Write for bulletins 
describing the applica- 
tions of Transparent 
Vitreosil to research and 





THE THERMAL SYNDICATE, LTD. 






12 East 46th St. 


ROTARY GAS 
CARBURIZERS 


A “First” by A.G.F. Co. 


Versatility is the outstanding char- 
acteristic of AGF Rotary Gas Carburiz- 
ing Furnaces, which may be used not 
only for carburizing, but also for clean 
hardening, normalizing, annealing. 
and other general or atmospheric work 
without modification to the furnace 
of any kind. 


Uniform heating of the work is 
assured by the gentle mixing produced 
by the rotary action of the retort, 
which is heated by numerous carefully 
distributed and balanced gas burners. 
Carburizing or atmosphere gas is in- 
troduced through a simply-designed, 
trouble-free connection. 


Charging and dis- 
charging of the work 
is accomplished by 
means of a tilting fea- 
ture, which is power- 





driven on the larger 


Main Office and Works: 
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° New York 17, N. Y. 





models. The retort remains within the 
heat at all times. 


The furnace shown above is the 
latest, improved AGF Rotary Gas 
Carburizer, batch type, with new 
maintenance-free roller bearing retort 
support. 


AGF gas carburizing equipment also 
includes Continuous Rotary Furnaces 
and Vertical Retort Carburizers. Write 
for literature. 


Elizabeth, tae Jersey 
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The General Electric X-Ray Corp. has 
moved its main offices, laboratories 4); 
manufacturing plant from various |ocatiog, 
in Chicago to 4855 W. McGeoch Aye 
Milwaukee 14. 


Camcar Products Co., Rockford, Ill., has 
completed its modern new one-story d,y. 
light plant for the manufacture of spec;,) 
and standard screw products. 


The Armstrong Bros. Tool Co. is oy 
operating in a new plant at 5200-530 
W. Armstrong Ave., Chicago 30. Thi; 
ultra modern plant is of the monitor-typ., 
one-story construction in light gray brick 
with stone trim and beautifully landscaped 


The Newcomb-Detroit Co. recently a. 
quired the Newcomb Engineering (Co. 
Grand Rapids, Mich., to be known as the 
Grand Rapids Div. The company are engi. 
neers and manufacturers of finishing sys. 
tems and dust arresting systems, with office: 
and plant at 5741 Russell St., Detroit 1! 


The Selenium Corp. of America, affiliae 
of Vickers, Inc., Detroit, and a unit of the 
Sperry Corp., has been voluntarily dissolved 
The company is succeeded by Vickers Ele, 
tric Div., Vickers, Inc., 2160 E. Imperial 
Highway, El Segundo, Calif., maker of 
selenium rectifiers and self-generating photo- 
electric cells. 


Crawford H. Greenewalt has become the 
tenth president of E. I. du Pont de Nemour; 
& Co. while Walter S. Carpenter, Jr. is 
now chairman of the board. The new 
president joined the company in 1922 asa 
chemist in the Philadelphia works. He 
worked on the atomic energy program for 
the Government. 


Standard Tube Co., maker of electric 
welded steel tubing, recently completed the 
construction of a new plant at 24400 Ply- 
mouth Road, Detroit. The company re- 
cently appointed Stanley L. Willis as 
president and general manager. 


Societies 


The American Metallizing Contractors 
Assn. was formed on Dec..29. Among its 
purposes are: To promote the welfare of 
the industry, interest the public in metal- 
lizing, foster “mutual relations of trust, 
understanding and cooperation among mem- 
bers of the industry,” collect and dissem'- 
nate statistics, and conduct educational 
activities. Minimum standards of quality 
will be set. The new president is William 
Fatka, president, Metallizing, Inc., Chicag‘ 
Communications should be addressed 
Walter B. Meyer, Sect.-Treas., Americad 
Metallizing Contractors Assn., 773 Brownell 
Ave., St. Louis 22, Mo. 


The Pittsburgh International Conferenc 
on Surface Reactions, 1117 Wolfendale 4. 
Pittsburgh 12, Pa., will be held at the 
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KENNAMETA 


Kennametal—the new and distinctive metal having a high 
degree of hardness, strength, and wear resistance—de- 
serves consideration in the blueprint stage of your prod- 
uct. Properly applied, it gives superior service under 
heavy duty use, where conditions of wear, strain, heat, 
and shock are destructive to other metals. 


By providing for Kennametal in your original design— 
your product actually may cost less to produce with Ken- 
nametal, then it does without it. Here’s why... 


The incorporation of Kennametal at friction and bearing 
points in your basic design may make possible a more 
compact, simplified, lighter weight component that re- 
quires less of other materials, and a minimum amount of 
Kennametal. 


Kennametal often makes feasible the development of 
useful new machines and equipment that have been 
pigeon-holed because of the short life of construction 
materials previously available. It is the metal to remem- 
ber... when you are “Designing for Durability.” 


Our engineers and metallurgists will be glad to cooperate with 
you. Remember . . . Kennametal can be used without entering 
into any complicated, continuing agreements. 


NAMETAL 


RIOR CEMENTED CARBIDES 






NAMETAL GDue., LATROBE. PA. 


MARCH, 1948 








KENNAMETAL 


WEAR-RESISTANT 
CHARACTERISTICS 


be) Abrasion resistance up to 100 times 
that of steel. Rockwell C hardness 
up to 80.6 as compared to 66 maxi- 
mum for hardened tool steel. 


9 Non-galling. Low frictional resist- 
ance between Kennametal and steel, 
or other materials, minimizes gall- 
ing of parts from rubbing contact. 


@ Dimensionally stable. Low rate of 
thermal expansion—" creep” is neg- 
ligible. 


@ = High resistance to deformation. Mod- 
ulus of elasticity is 2 to 3 times that 
of steel. 


@ Great compressive strength. Resist- 
ance to crushing is higher than that 
of virtually all melted and cast or 
forged metals and alloys. 


@ Heat-resistant. Cutting tool composi- 
tions regularly resist 1200° to 1500° 
F. Special compositions resist up to 
1800° F, in oxidizing atmosphere; 
much higher temperatures in non- 
oxidizing atmosphere. 
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BALANCING WAYS 








ELGIN MICROMETER 





ee. 


Sepphire tipt micrometers, 
another Elgin first, are setting new 
standards of accuracy and worry- 
proof dependability. Other gages 
are plug and ring, contact points, 
etc. Specify SAPPHIRE the next 
time you buy gages, and you 
won't buy so often! 
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(ss PPHIRE SHORTS P-10? 


DIAMOND ABRASIVES ] 3 





> 
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Finer and faster grinding, lap- 
ping, polishing with Hyprez Dia- 
mond Compound containing only 
pure virgin diamond in scientifi- 
cally blended vehicle. In Dymo 
gun with replacement cartridge 








results always predictable, repeat- 
able. Steel and carbides guar- 


og finished at lower cost. 
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WECK TrEM oF INTEREST a 
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WATCH COMPANY 
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Mellon Institute for Industrial Research in 
Pittsburgh June 7-11. Technical sessions 
will be held mornings and evenings, and 
visits to Pittsburgh research laboratories, 
which are working on surface reactions, in 
the afternoons. Scientists, engineers and 
educators from many parts of the world 
have been invited. 


The American Foundrymen’s Assn. will 
confer gold medals upon three outstanding 
foundrymen at the Foundry Congress and 
Show in Philadelphia May 3-7 for their 
contributions to the castings industry. They 
are: Egbert H. Ballard, Swampscott, Mass.; 
R. G. McElwee, Vanadium Corp. of Amer- 
ica; and Peter E. Rentschler, Hamilton 
(Ohio) Foundry & Machine Co. Also, 
AFA President Max Kuniansky will be 
honored for his leadership in 1947-48. 
William B. Wallis, president, Pittsburgh 
Lectromelt Furnace Corp., has been nomi- 
nated for AFA president in 1948-49. 


The Instrument Society of America will 
hold its third instrument conference and 
exhibit at Philadelphia Convention Hall 
Sept. 13-17. Other societies cooperating 
are: the American Institute of Physics; 
Industrial Instruments and Regulators Com- 


mittee of the American Society of Mechagi 
cal Engineers, and the Instruments a 
Measurements Committee of the : 
Institute of Electrical Engineers. 


The Society of the Plastics Industry vil 
hold its annual meeting in Atlantic ¢ 
May 20 and 21. It will meet Seperately fy 
the first time from the annual Nay 
Plastics Exposition, Sept. 27-Oct, 2 ia 
Grand Central Palace, New York. The Wey 
Coast section, Society of the Plastics 
try, will hold its annual conference and 
exhibit at Santa Barbara, Calif., Mar. 28.3], 
The merchandising exhibit will demo, 
strate the most successful procedure in orig. 
inating, designing, advertising and marke, 
ing typical plastic products. 


The National Castings Council has beg 
organized by eight foundry associations » 
provide a medium for co-operative actigg 
on matters of mutual interest. Membe 
societies are: American Foundrymen’s Asm, 
Foundry Equipment Mfgrs. Assn., Foundy 
Supply Mfgrs. Assn., Gray Iron Founder 
Society, Malleable Founders’ Society, Nj. 
tional Founders’ Assn., Non-Ferrous Foup. 
ders’ Society, Inc. and Steel Founders’ { 
ciety of America. The president of th 
new council is Howard A. Stockwell, se 


Barbour Stockwell Co., Cambridge, Mas. 


The third Southern Machinery & Metal; 
Exposition, Inc. will be held at the Munici. 
pal Auditorium, Atlanta, Ga. Apr. 5-8 
Plant tours of manufacturing plants in th 
Atlanta district will be held concurrently 
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MEASURES POTENTIAL 
WEAR RESISTANCE 


@ 


The TABER ABRASIVE 


Py os textile 


paint - 

This fast, scientific method for 
measuring resistance to surface abra- 
sion reveals the pertinent facts in a 
matter of minutes. Eliminates time- 


YOURS on request— 
Manual explaining fully 
the Taber Method and 
the reasons why it 
pays to pre-test. (Also 
included—brochure on 
stiffness and resilience 
testing with the Taber 
V-5 Stiffmess Gauge.) 








The Taber Test Proves What Wears Best 


surface - tests 


rubber 


consuming, expensive performance 
tests. Used by hundreds of manu- 
facturers for determining surface 
wearing qualities of paint, lacquer, 
plastics, leather, rubber, paper, 
metals, etc. 


- leather - 


TABER INSTRUMENT CORP. 


109 Goundry St. N. Tonawanda, WN. Y. 
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On those 


FEW-OF-A-KIND JOBS, 


save yourself a lot of hogging... 


Use Alcoa Aluminum Hand Forgings 


185 pounds of aluminum were cut off this Alcoa 
Aluminum Hand Forging before the customer’s 
machine shop received it. Instead of ordering a 
150-pound solid aluminum block to make this 
100-pound experimental landing gear trunnion, 
he ordered this Aleoa Aluminum Hand Forging 
that weighs only 265 pounds. 

When you build experimental models or few- 
of-a-kind parts, order Alcoa Aluminum Hand 
l‘orgings and save time and money. ‘lhe general 
shape can be blocked out for you . . . no costly 


forging dies are needed. And because no dies are 





zs EVERY 
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required, you can get Hand Forgings in a hurry. 

You save unproductive hogging and machining 
that ties up machines and man power. You get 
stock that is solid throughout. Tensile strength 
is high... up to 82,000 psi. tensile. Machining 
goes fast. 

We'll be glad to show you how to speed produc- 
tion and save money by using Aleoa Aluminum 
Hand Forgings for short-run parts where high 
tensile strength is needed. Write to ALUMINUM 
Company or America, 2162 Gulf Bldg., Pitts- 


burgh 19, Penna. Sales offices in 54 leading cities. 
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A vital teol 
in the hands of 
the steel man... 





BULLEN S’ 


STEEL AND ITS 
HEAT TREATMENT 


VOLUMES I AND II 


Fifth Edition prepared by the 

Metallurgical Staff of Battelle 

Memorial Institute, directed by 

W. H. Gillett, Chief Technical 
Adviser 


This new edition of a well- 
known work by an authority on 
steel and its heat treatment con- 
tains the latest information in 
this important field. 


Volume I explains the princi- 
ples behind heat treatment of 
both carbon and alloy steel, and 
stresses the definitions and ter- 
minology necessary for under- 
standing the subject. The uses 
and limitations of tests to evalu- 
ate suitability of steel for heat 
treatment and to determine proper 
engineering uses for heat-treated 
products are thoroughly discussed. 


Volume II shows the practical 
applications of the principles 
covered in Volume I. The results 
of the misapplication of these 
principles are also shown by il- 
lustrations and explanations. Fur- 
naces, quenching media, and other 
tools are discussed and photo- 
graphs shown of actual installa- 
tions in operation. Methods of 
preventing cracking and distor- 
tion, preparation of steel for 
machining, the relation of heat 
treatment to welding, and heat 
treatment of steel castings, mal- 
leable iron, and cast iron are 
among the many topics covered. 
The important role played by 
experience and personal judgment 
is recognized and emphasized in a 
chapter devoted to the “human” 
element. 


1948 Vol. I 489 Pages $6.00 








Vol. II 293 Pages $4.00 
r re ee ee | 
On Approval Coupon 


JOHN WILEY & SONS, INC. 
440 Fourth Ave., New York 16, N. Y. MM-2-48 


Please send me, on ten ws Gpproval, a 
copy of Bullens’ STEEL AND ITS HEAT 
TREATMENT. tf | decide to keep the books 


1 will remit price plus postage, otherwise | 
will return the books postpaid. 


C) Vol. | $6.00 C] Vol. tl $4.00 
Nome .... A SEE SR eee AE 
Address .. pith cdl 
ES Zone ...... are 


Employed by .......... iaalinditinenetinainteatmenimaiieen 4 
(Approval offer not valid outside U.S.) 
Le nae eaelUrhrhlCU rlUCU rlUCU clUCUM LlUCUlCU nl 


158 































































ENGINEERS 
Pp COMPANIES 
SOCIETIES 


with the exposition. The exhibit will con- 
tain equipment, machinery and tools in 
actual operation. Ferrous and nonferrous 
tubing, bars, sheet, castings and forgings 
will be shown. 


The Carnegie Institute of Technology has 
broken ground for its new synchro-cyclotron 
on the site of the former KDKA transmit- 
ting station at Saxonburg, Pa., on a 60-acre 
site. Here there will be plenty of room for 
expansion of nuclear research facilities. The 
cyclotron should be in operation early in 
1950. It will produce 350 million electron 
volts, instead of 250 million, as originally 
announced, the step-up being due to im- 
provements in design of its 1000-ton electro- 
magnet. 


John B. Caine, metallurgist, Sawbrook 
Steel Castings Co., Lockland, Ohio, has been 
elected chairman, electric furnace steel com- 
mittee, American Institute of Mining & 
Metallurgical Engineers. He will preside 
at the sixth annual furnace steel conference 
at Pittsburgh, Dec. 2-4, 1948. 


The 1948 Washington award has been 
tendered this year by the five sponsoring 
societies to Senator Ralph E. Flanders, Ver- 
mont, himself a mechanical engineer. It is 
awarded annually to an outstanding engi- 
meer who has ably served human needs. 
The sponsoring organizations are: The 
Western Society of Engineers, American 
Society of Civil Engineers, American So- 
ciety of Mechanical Engineers, American 
Institute of Electrical Engineers, and Ameri- 
can Institute of Mining & Metallurgical 
Engineers. 

R. J. S. Pigott, Pittsburgh, is the 1948 
president of the Society of Automotive En- 
gineers. He is chief engineer, Gulf Research 
& Development Co. Mr. Pigott has been 
awarded more than 30 patents on devices 
used in hydraulic engineering, heating, oil 
production, and other fields, and has pub- 
lished 40 technical papers on power station 
design, fluid flow, instruments, etc. 


The library of the Carnegie Institute of 
Technology has received the major portion 
of the issues of 12 different Japanese scien- 
tific research publications that appeared 
during the recent war. Half are printed 
in Japanese; the others in English. 


The dean of New York University’s Col- 
lege of Engineering has recommended a 
somewhat radical change in curricula in 
line with modern thought on engineering 
education. A general four-year course would 
be established which substantially all engi- 
neering students would take. It would be 
uniform for the first three years, consisting 
of all the basic sciences and fundamental 
engineering subjects now offered, but would 
add courses in history, public affairs and 
economics. The highly specialized subjects 
now on the increase in several sophomore 
and junior year curricula would be omitted. 
The senior year would have a considerable 
number of electives. 
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Here are three specialized material 
Sto help you combat rust safely and 
ms economically: 


Oakite Compound No. 32 


REMOVES rust and scale without 
= brushing or scraping. This inhibited 
acidic material derusts without at-| 
= tacking clean metal areas. Merely} 
= immerse work in solution, then neu} 
tralize and rinse. Rust removal isj 
om fast, money-saving. 


se Oakite Special Protective Oil 
es PREVENTS indoor rust on work in 


5 process . . . on parts or assemblies} 
oS in storage or transit. Applied by dip} 
mS tank, spray or brush. Displaces mois-§ 
= ture on metal surfaces. Drains and 
= dries quickly. Easy to remove. Eco- 
BS. nomical. 


= Oakite CrysCoat Process |; 
= RETARDS under-coat corrosion on§ 
s ferrous parts to be painted. This pre-§ 
S paint treatment also cleans and phos 
& phatizes metal for tenacious paint § 
ms grippage. Localizes corrosion if paint 
- is scratched. 
a 
& Write today for detailed anti-rusting § 
& data. Free, without obligation. 


es OAKITE PRODUCTS, INC. 
os 32H Thames Street, NEW YORK 6, N.Y. 3 
Technical Service Representatives Located in § 
Principal Cities of United States and Canada 
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a low co-efficient of expansion and high compressive strength. 


Get in touch with our representative who can advise you of the nearest Diecarb 


5 fabricator in your area—or write us for further information on Diecarb Dies. 


Firth Sterling 





anin, 
ce 


Se ee 


(ODM MARCH, 1948 161 








CTE 








a 














PED, 
Kye rd Aw er 2) 








*Scott Tester Model J 
tests metal strip, plas- 
tic films, wire, paper, 
leather, textiles, etc. 
for tensile strength, 

tear and elongation 
up to 500 Ibs. tensile. 

Also provides burst 
test. World-standard 
tests; ‘‘picturized”’ 


graph results. 


“Adequate Testing 
Always Pays” 





*Registered Trademark 


SCOTT TESTERS, INC. 


65 Blackstone Street 
Providence, R. |. 
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Metal Process Engineering 


METAL PROCESS ENGINEERING. By Norman 
E. Woldman. Published by Reinhold Pub- 
lishing Corp., New York, 1948. Cloth, 6% 
x 91% in., 291 pages. Price $5.00. Each 
metal-fabricating and treating process is 
discussed individually, with metallurgical 
background, operating principles, and de- 
scriptions of equipment. Basic information 
and practical detail about each are included. 

Latest developments in heat treating, 
powder metallurgy, precision casting, ma- 
chining, forging, forming, etc. are discussed, 
with particular attention to the various 
metals and alloys. The chapter titles are: 
Casting, The Mechanical Working of Metals 
and Alloys, Forging, Powder Metallurgy, 
Joining of Metals, Castings vs. Forgings 
vs. Welds, Heat Treatment, Surface Harden- 
ing, Machining of Metals, and Tool Steels. 

This well illustrated volume should be 
suitable as an industrial reference book for 
practicing engineers and metallurgists, as 
well as for a college text. 


Forming of Stainless Steels 


FORMING OF AUSTENITIC CHROMIUM 
Fou STAINLESS STEBLS. Edited by V. N. 
Krivobok & G. Sachs. Published by Inter- 
national Nickel Co., Inc., New York, 1947. 
Cloth, 834 x 11% im. 309 pages. Price 
$4.00. (The second printing will not be 
available until Apr. 15, 1948.) The principal 
stainless steel producers and fabricators co- 
operated with the International Nickel Co., 
Inc. and provided full information not 
hitherto exchanged, making possible this 
unusual technical and practical volume. A 
detailed description of the modern forming 








procedures as applied to chromium-nickel | 


stainless steels in various forms is presented. 

The topics discussed are: Mechanical 
Properties of Chromium-Nickel Stainless 
Steels; Forming Characteristics of Austenitic 
Stainless Steels; Processing After Forming; 


| Design, Layout and Preparation of Blanks; 


Equipment, Tools and Lubricants; Bending 


and Straight Flanging; The Forming of | 
Curved Sections and Tubing; Forming of | 


Contoured-Flanged Parts; 


Deep Drawing | 


of Cup-Shaped, Box-Shaped and Related | 


Parts; Double-Action Die Forming of Deep- 
and Shallow-Recessed Parts; Forming of 


MORE and BETTER 
STAMPINGS with 
Streaese Wetat 


DRAWING AND 
FORMING 


You'll find this book 
interesting. Ask for it. 


Having been brought up the hard 
way, some engineers and diemak- 
ers insist that drawing and form- 
ing dies must be made out of tool 
steel. Generally, however, the ad- 
vantages of contour-cast dies are 
recognized. 

Strenes Metal is an alloy with 
characteristics especially suitable 
for drawing and forming dies. 
Proof of this is found in hun- 
dreds of cases where Strenes 
Metal dies are delivering an ex- 
traordinary number of perfect 
stampings between redressings. 

We'll be glad to give you the 
evidence. The information will 
show you how to reduce your 
costs considerably along with im- 
proving your product. Tell us 
what your drawing and forming 
operations are and we'll tell you 
honestly what Strenes Metal dies 
will do for you. 


THE 


ADVANCE FOUNDRY 


COMPANY 
109 SEMINARY AVENUE 
DAYTON 3, OHIO 
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WHAT HAS ALUMINUM 
IRRIGATION PIPE 
GOT TO DO WITH 
MY PROBLEM? 








More than you might expect. 


New, sprinkler-type irrigation systems made with 
Reynolds Aluminum are portable because they’re light- 
er. Being portable, less pipe is needed to irrigate wide 
areas. And the farmer can spot his system to meet 
requirements. 


It proves again that Reynolds Aluminum usually does 
the job better . . . at lower cost. Just as it does in the 
case of transportation equipment, where the easy- 
working, easy-handling qualities of aluminum shapes 
and sheet have cut costs. Or the host of screw machine 
products made from free machining Reynolds Alumi- 
num bar stock. 


Aluminum’s advantages are not reserved for premium 
products alone. Pound for pound, aluminum gives you 








three times more usable metal than copper, brass or 
steel. There is also a saving in every step of your pro- 
duction process because lightweight aluminum han- 
dles and works faster. In many cases, its pleasing 
natural color avoids additional costly finishing. Then, 
too, every pound saved in the weight of the finished 
product is reflected in lower shipping costs. 


So why not Consider 
Aluminum—Consult 
Reynolds. For complete 
information contact 
your nearest Reynolds 
Field Office or write 
Reynolds Metals Com- 
pany, 2560 South Third 
Street, Louisville 1, Ky. 














The base price of aluminum bas 
been reduced 30% since Reynolds 
became a primary producer. 


REYNOLDS 
Lifetime ALUMINUM 





REYNOLDS MADE ALUMINUM COMPETITIVE — TAKE ADVANTAGE OF IT 
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KOCH 


SONS, INC. 


Flow is the secret of ef- 
ficient production in your 
finishing department. 


When KOCH handles the 
complete job — design, con- 
struction and installation —— 
you can rest assured that 
units will be coordinated 
with each other to produce 


the best possible timed 
cycle. 


Send for Circular G-2 
GEORGE KOCH SONS, Inc. 


Evansville 4, Indiana 
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SYSTEMS 














Deep- and Shallow-Recessed Parts by Mis- 
cellaneous Methods; Forming of Semitubu- 
lar Parts; and Expanding and Reducing of 
Tubular Parts. 

More than 25 individuals and 50 com- 
panies have been of assistance in this under- 
taking. It is well illustrated. 


(The Heat Treatment of Steel 


STEEL AND ITS HEAT TREATMENT—FIFTH 
EDITION, VOL. I—PRINCIPLES; VOL. II— 
TOOLS, PROCESSES, CONTROL. By D. K. 
Bullens and the Metallurgical Staff of Bat- 
telle Memorial Institute. Published by Jobn 
Wiley & Sons, Inc., New York, 1948. 
Cloth, 64% x 91% in., 489 pages and 293 
pages, respectively. Price $6.00 and $4.00, 
respectively. Theories have been advanced 
only so far as thought necessary for a 
clear understanding of principles; experi- 
mentally established facts are considered 
more important. Information of practical 
utility is presented and the limitations as 
well as the possibilities of present methods, 
equipment and tests are shown. 

Volume I deals with the definitions, 
terminology, and fundamental concepts 
necessary for discussion of heat treatment; 
with the limitations and uses of tests ap- 
plied to evaluate suitability of steel for heat 


treatment, and suitability of the heat create, 
product for engineering use; and © th th, 
principles underlying the various 1 pes 4 
heat treatment, whether of carbon o; alloy 
steel. 

Volume II deals with applications of ¢}, 
principles and with the tools of hea: treg:. 
ment, such as furnaces, devices fo: loca) 
heating, sale baths, controlled atmospheres 
cyaniding, carburizing and nitriding. 
quenching media; prevention of cracking 
and distortion; the processes used to py 
steel in proper condition for machining: the 
relation of heat treatment to welding: and 
the heat treatment of steel castings, malle. 
ble iron and cast iron. It is aimed to cove; 
the practical application of the principles 
described in Volume I. 


Other New Books 


Evecrricat Resistance Wetpinc—A Bus.iocrarny 
oF THE LireRATURE FROM Jan. 1936 To June 1947 
By Harold S. Card. Published by Harold S. Card 
850 Euclid Ave., Cleveland 14, Ohio. Paper, 8% x 
11 in., 22 pages. Price $1.00. Data on 646 articles 
published in 49 technical and industrial magazines 
during the above period are given; many of these 
titles are accompanied by synopses. The entire lis: 
has been indexed according to subject matter. Cur 
rent standards publications and books are included 





CORROSION HANDBOOK 
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Corrosion costs can be reduced. 
This book tells you how. 


1192 Pages 


‘ JOHN WILEY & SONS, INC. 
440 Fourth Ave., New York 16, N. Y. 


Please send me, on ten days’ approval, a copy of Uhlig’s 
CORROSION HANDBOOK. If | decide to keep the book, | 
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Edited by HERBERT H. UHLIG, Ph.D., 
Associate Professor of Metallurgy in Charge 
of the Corrosion Laboratory, Massachusetts 
Institute of Technology 


This is the first authoritative book on the subject of the 
corrosion of metals. It has been written specifically as an 
aid to combatting these costly wastes. Dr. Uhlig has corre- 
lated the work of 102 leading scientists and engineers, cov- 
ering all the aspects of corrosion. The basic theory, corrosion 
behavior—aqueous and atmospheric—of metals and alloys, 
as well as behavior at high temperatures, protection against 
corrosion, and corrosion testing are some of the vital points 
discussed. General tables and excellent illustrations help 
clarify the concise text which is presented with a view to 
practical application. As a special aid to the reader, corro- 
sion rates are listed under precisely defined exposure condi- 
tions and are expressed in units which are now virtually 
standard terms. Also included is a glossary of the standard 


$12.00 


ON APPROVAL COUPON 
MAT-3-48 


1 will remit price plus postage; otherwise | will return 
the book postpaid. 


(Offer not valid outside U. S.) 
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Redesign for Arc Welding 


Cuts Costs 42% 


By W. Haddon Judson, President 
Judson Brothers Co, 


Collegeville, Pa. 


N the manufacture of farm imple- 
| ments, we are searching con- 
stantly for production methods that 
will reduce costs and yet maintain 
high quality and wherever possible 
improve the strength and perform- 
ance of our implements. One out- 
standing example of cost reduction is 
illustrated in the recent conversion to 
welded design for the agitator shafts 
of our lime and fertilizer spreaders. 


A simple change in the design of 
one part for welded assembly has 
cut the shop costs of these agitator 
shafts from $6.96 to $4.03, represent- 
ing a saving of 42% on these units 
iione. In addition to these cost sav- 
ings, we have improved the per- 
formance of our product. 


Originally, the agitator blade units 
were made from individual parts of 
conventional construction, each of 
which required several machining 
operations. The center hole had to 
be machined and a radial hole drilled 
and tapped. A set screw was then 
inserted for anchoring the blade unit 
to the shaft. With the welded design, 
the pressed alloy steel agitator blade 
units are slipped over the shaft and 





Agitator shaft assembly showing welded blade units and sweep 





Fig. 1. Left: The former agitator blade unit. Right: The pressed steel unit, now used. 


permanently assembled in place by 
tack welding them to the shaft. Hence, 
with this construction, the blade 
units become an integral part of the 
shaft, and this eliminates any possi- 
bility of the blades working loose in 
service. The welding is done with 
36’’ *“*Fleetweld 37” electrode and 
Lincoln ‘‘Shield-Arc”’ welders. 


The blade units are welded to the 
hub of the blades as shown in Fig. 2. 
This simply requires a tack weld be- 
tween the bars and the hub of the 
blade unit. This design, made prac- 
tical by welding, increases the thor- 


bars. All welded center plate is shown at right. 


oughness of the agitation, further 
improving the performance of our 
spreader. Attaching sweep bars with 
our former construction would have 
been a difficult and costly operation. 


The same principles of welded 
construction used in fabrication of 
our agitator shaft assemblies, are 
used also in building the center bear- 
ing support plate by welding the 
center bearing to a sheared steel 
plate as shown in Fig. 2. The main 
framework and body of the spreader 
(Fig. 3) are also of arc welded steel 
construction. 





Fig. 3. All welded Judson lime and fertilizer spreader. 
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by T. C. DU MOND 


A Boon to Wimpy 

Those of you who follow newspaper 
comic strips are aware of Wimpy’s 
avidness as regards hamburgers. It 
must be that many humans have this 
same eagerness for succulent ‘burgers. 
At least the customers of Lee’s Ham- 
burger Stand down N’Orleans way 
have been less than happy about the 
speed of Lee’s service. For several years 
now Lee has plaintively appealed to 
metal suppliers for some material to 
use on his grill which would not lose 
its heating efficiency through the stain- 
ing induced by blood, grease, onions, 
etc. Being persistent has been reward- 
ing to Lee, for now he has a shiny new 
grill which promises to solve his prob- 
lem. It’s made of a new clad metal 
stainless clad copper. This problem 
was solved by a Tinkers-to-Evans-to- 
Chance double play involving Alloys 
Development Corp., a large steel com- 
pany, and American Cladmetals Co. 





Type Lice Prevalent 

Anyone who has spent time in a 
print shop has more than a passing ac- 
quaintanceship with type lice. These 
insects are somewhat akin to the grem- 
lins blamed for causing mishaps to 
wartime aviators. Anyhow, whether 
we can blame the lice or not, a few 
things have been loused up in recent 
issues Of M&M. Recently a reader 
in Seminole, Okla., searched long and 
hard to track down an etchant referred 
to in one of our captions. He plain- 
tively asked us for information on 
“pecial.” The type lice changed an “i” 
to an “e” and an “r” to an “i” com- 
pletely to disguise picral. In another 
instance aluminum alloy Alclad 35S 
was referred to in print as Alclad 35. 
We have good alibis for both these 
boners, but we're going to save them 
for a real rainy day. Besides, alibis 
prove much less satisfactory than pages 
free of typographical errors. 


A Happy Ending 
Recently—November, to be exact— 
we ran an article telling how a batch 
of inferior castings was reclaimed by 
taking advantage of the fact that cast 
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iron “grows” upon being subjected to 
high temperatures. What wasn’t told 
in the article is the fact that the hard- 
ness needed in the parts involved was 
provided later by making the parts of 
grade C Meehanite. A tip of the hat 
goes to “Cec” Herington of Meehanite 
for giving us the sequel and to Ameri- 
can Brake Shoe Co. for producing the 
castings. 


Engineers’ Salaries 

In these days of high wages for such 
difficult jobs as those of “disc jockeys” 
and radio masters of ceremonies, it is 
little wonder that engineering does not 
hold too much fascination for our 
younger men. It takes at least four 
years to study engineering, but a few 
weeks at a juke box makes a “disc 
jockey.” These thoughts arise from the 
results of a survey carried on by the 
New York University, School of En- 
gineering. The survey sought to find 
“first job conditions” in today’s engi- 
neering fields. Average salaries on first 
jobs showed low to be $206 per month 
in administrative, and high $257 for 
electrical engineering. One highly rec- 
ommended chemical engineer wound 
up selling Oriental rugs, while a grad- 
uate electrical engineer is selling candy 
—wholesale—for $400 a month. 


The Lord Helps Those 

Few are the people today who do 
not know about the severity of the iron 
and steel scrap situation. One company 
is doing more about the problem than 
talking. American Brake Shoe Co. re- 
cently took positive action by search- 
ing for scrap other than that normally 
acquired. In two forge plants, where 
test drives were conducted, 200 tons 
of hidden scrap were unearthed. Fig- 
ured at a conservative price, this 
amount of scrap was worth $8,000 and 
may have given a new lease on life to 
some foundry or steel mill furnace. 
Look in your back yard. Do you have 
any obsolete dies, machinery or equip- 
ment; pieces of rail; flasks (no, not the 
glass ones) or tote boxes? If you have, 
you know what to do. 
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Just Another Complication 

Encroachers! And in one of he ep. 
gineer's most firmly held domaips 
When the American Standards Agso. 
ciation decided that the term “pounds 
per square inch” should be represented 
by the abbreviation “psi,” the editors 
of M&M registered a mild dissent by 
pointing out that psi was also a letter 
in the Greek alphabet, and we haye 
deviated slightly by using “psi.” as oy 
style. After all, the Greeks had a let. 
ter for it long before we did. 

Now comes a new dizzying compli- 
cation. Several psychologists, appar. 
ently bloated with a diet of alphaber 
soup, have decided to combine the 
idea of “extrasensory perception,” con- 
veniently shortened to ESP, with that 
of “psychokinesis,” whittled down to 
PK, and the result comes out—yes, 
you've guessed it—psi (no period), 

This New Look in psi, it seems, 
means that the mind appears to influ- 
ence physical objects. Whether those 
dice will turn up that point or a seven 
is a matter of mental control, though 
personally we have always suspected 
application of rosin, or switched dice, 
or other purely physical means of ma- 
nipulation. There certainly are some 
strong-minded people in the world. 

Well, all is not lost. We'll keep our 
psi., and let the psychologists have 
their psi, sans the period. If this psy- 
chological psi, which seems to be a sort 
of high-brow whammy, really works, 
we can even see a ray of sunshine 
through the clouds of our loss. 


M&M Achievement Award 

Many of our readers have been ask- 
ing about the next MATERIALS & 
MetHops Achievement Award Com- 
petition. For their benefit, there will 
be an announcement in our April issue 
telling all about it. In the meantime, 
start gathering data on the things you 
have done in your plant of which you 
are particularly proud. 


Another Member of the Family 
We are guilty of a terrible oversight. 
In last month’s issue we failed to an- 
nounce an addition to the M&M fam- 
ily of editors. The latest arrival is 
Stephen (Steve) Smoke who _ hails 
from Allentown. Steve was born in 
McKeesport, Pa. Therefore, we can't 
say he comes clean from Pittsburgh. 
For the last nine years, interrupted only 
by college (Lehigh) and Uncle Sam 
(Army ), Steve served Bethlehem Steel. 
At Lehigh, Steve was quite a quartet 
back. Now he’s pitching words instead 
of footballs. You can see the Smoke 10 
his first pitch on page 86 of this issue. 
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